~ Resurrecting a Commanc 


Transmitter 


Add a piece of military history to your station. 


he late ’40s through the early ’60s was 

a great time for an impecunious kid to 

get into ham radio. So much military 
surplus equipment was available that it was 
possible to get on the air for about $25 and 
a little creative scrounging, earnable in a 
couple of weeks of cutting grass or shoveling 
snow. By far the most affordable and plenti- 
ful surplus units were the Command Sets, a 
series of World War II era aircraft transmit- 
ters and receivers. At least 1.45 million were 
built, so it seemed they were in never-ending 
supply.! They were used for transmitters and 
receivers on 80 and 40 meters, “converted” 
to cover every band from 160 through 6, 
made into VFOs, FM exciters, mobile rigs, 
SSB transmitters, “Q-Sers,” triple conver- 
sion receivers, crystal controlled Novice 
rigs and more. They were cheap, rugged and 
reliable, and every ham had at least a 
couple of them somewhere in 
the shack. 

You can still find 
Command Sets under 
the tables and out on the 
ground at many swap 
fests and also on the 
Internet auction sites. 
With a little work, you 
can get them on the 
air and have your very 
own, 65 year old vin- 
tage station. This arti- 
cle will explain how to 
renovate a transmitter. 
Elsewhere in this issue 
you'll find an article by 
Phil Salas, AD5X, that 
describes a receiver conversion.” 

The most common Command Set trans- 
mitters are the BC-696 or T-19 covering 3 
to 4 Mc, the BC-457 or T-20, 4 to 5.3 Mc, 
the BC-458 or T-21, 5.3 to 7 Mc, and the 


‘Notes appear on page 42. 
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BC-459 or T-21, 7 to 9.1 Mc. (Back then 
the radios are labeled in megacycles [Mc], 
not megahertz.) The ones between 80 and 
40 meters can easily be pulled into our bands, 
so any one you can find will be acceptable 
for your vintage rig. Just about every one 
you find these days will already have been 
converted, but if you happen upon an unmo- 
lested one please get it into the hands of a 
collector who will gladly trade you two or 
three perfectly useful converted ones for it! 
Both the BC-series Army Air Forces and 
the T-series Navy transmitters are essentially 
the same, using a 1626 Hartley VFO driv- 
ing a pair of 1625s (12 V 807s) in parallel 
as a final amplifier and with a 1629 magic 
eye tube and crystal in a calibrator circuit. 


Figure 1 shows 


the schematic of the BC-459.3 
‘The Navy rigs differ only in that they use 
parallel feed B+ to the final amp plates and 
their power plug has a different pin-out. 

I will describe my conversion process 


starting with an unmodified 80 or 40 meter 
transmitter. You can check your rig against 
my method and the schematic in Figure 1 
and modify it as necessary to make it work 
for you. Then I'll cover the out-of-band rigs 
in one additional step. 


Basic Conversion 


The basic conversion is quite simple. You 
have a few wiring changes to make, and you 
have to decide how you are going to power 
and key the rig. 


Power 


The Command Set likes to be fed as fol- 
lows. 
The 1626 oscillator works well with 
200 to 300 V, preferably but not necessar- 
ily regulated. My BC-457 
draws 33.8 mA at 
278 V in this circuit. 
Lhe 1625. screens 
are also happy with 
250 to 300 V, mine 
pulling 10.1 mA at 
278 V, and they can be 
fed if you wish through 
a series resistor or a 
voltage divider from any 
available B+ supply. 
The oscillator can be 
fed from a series pair of 
voltage regulator tubes 
(VR150/VRIOS5 or two 
VR105s) with a dropping 
resistor from the oscillator/ 
voltage regulator tube junction 
to a higher voltage point set for 
40 mA to flow through the voltage 
regulator tubes with no current flowing 
to the oscillator. 
The 1625 plates will run on anything 


from the same voltage as their screens up 


to as much as 750 V. You will want to meter 
either the final plate or cathode current so 
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Master Oscillator 
VT-137 
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Figure 1—A schematic diagram of a BC-459 transmitter. 


C58A, B, C — 0.05 uF. 

C59 — 180 pF. 

C60 — Master oscillator pad. 

C61 — 0.006 pF. 

C62 — Fixed value, neutralization. 
C63 — Master oscillator tuning. 
C64 — 0.002 pF. 

C65 — PA Tuning. 

C66 — 0.01 uF. 


you ll know the power input to the final. The 
1625 pair is rated up to 200 mA, but max 
power output and best keying will occur at 
less plate current, and not necessarily simul- 
taneously. 

The filaments as wired were meant to run 
on 25.2 V dc at 0.7 A. Since we won’t be 
using the relays K53 and K54, you can run the 
filaments on ac, either 24 V as wired or 12 V 
if you rewire them in parallel. The 1629 cali- 
brator circuit won’t work if you use ac, unless 
you make another change; but that doesn’t 
affect the transmitter operation at all and we 
usually didn’t bother with it in the 50s. 

You also have to decide how to get the 
power leads into the transmitter. There are 
racks that hold the transmitters and make 
connection to their rear power sockets, but 
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C67 — PA pad. 
C68 — 3 pF. 
C69 — 50 pF. 


K53 — Transmitter selector relay. 
K54 —Transmitter output relay. 
L52 — Antenna loading coil. 
R67, R72, R75 — 51 kQ. 

R68, R76 — 20 ©. 

R69 — 1 MQ. 


they are pretty much “unobtanium” these 
days. We usually replaced the original power 
socket with an octal plug or socket or sim- 
ply soldered wires into the power socket’s 
holes. 

If you are starting from scratch, a good 
choice for your power supply would be one 
of the Heathkit HP-23 series. They provide 
somewhere between 250 and 275 V dc, 
about 750 V de and 12.6 V ac for filaments, 
and they can usually be acquired for less 
than you would pay for new power supply 
parts. If you already have some parts in your 
junk box, an old television set transformer, 
for example, you can get creative about 
building your own power supply. Consult 
any vintage ARRL Handbook for specific 
ideas, and look in particular at the “Economy 
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Osc Plate 
Amp Sern 


+24V 
Amp Plate 


R70— 1 kQ. 

R71 — 126 Q. 

R73, R74 — 15 kQ. 

R77 — 390 Q. 

R78 — 51. 

RL50 — Parasitic suppressors. 
T53 — Oscillator coils. 

T54 — Amplifier coils. 

Y50 — Crystal. 


Power Supply” circuit in which a single 
transformer is used to give two high volt- 
age outputs, one at 0.9 times the end-to-end 
voltage of the high-voltage winding and the 
other at half that amount. 


Keying 

Keying the final cathodes and running 
the oscillator continuously was probably 
the most popular way to run CW with a 
Command Set. My contemporaries often 
mounted a key jack on the front panel oppo- 
site the small tuning knob. I usually brought 
the cathode lead out on the power socket. 
My BC-457 has a borderline click when I 
key it this way, so I use a filter consisting of 
a 2H, 100 mA, 100 © power supply filter 
choke (almost any available power supply 


+275 V 
» from HP-23 


fire aes 1625 Screen 


Bs Gscclip 


QS0901-Hanlon02 


Figure 2 — Here’s one method to connect 
an HP-23 power supply and voltage 
regulator (VR) tubes to supply regulated 
voltage to the Command Set oscillator and 
the 1625 screens. 


choke would do), paralleled with a 0.1 uF, 
400 V capacitor in series with the hot key 
lead. Don’t forget the capacitor! Without the 
capacitor the choke will build up an amaz- 
ingly high voltage across itself when you 
break the current through it. 

Figure 2 shows how to connect an 
HP-23 and voltage regulator tubes to sup- 
ply regulated voltage to the oscillator and 
to power the 1625 screens. Note the switch 
that silences the oscillator and disables the 
screens on receive. This switch could be 
converted into a DPST keying relay if you 
would rather not have the oscillator running 
continuously when transmitting. 


Internal Changes 


Now that you have the power supply and 
keying settled, the only thing left is a few 
internal changes and you'll be ready to go 

The first thing is to get rid of the relays. 
K53 under the chassis by the 1625 sockets 
switches the final cathodes and the oscil- 
lator plate. We used to just pull it out and 
hard wire the connections, but you can just 
wire across it or jam it closed with a tooth- 
pick. Also under the chassis, you may find 
an open-wound resistor in series with the 
1625 plate feed, R76 in the diagram. It is 
right in front of the 1625 sockets. This little 
fellow acts like a low current fuse; I gener- 
ally blew it when I tried to run more than the 
government-approved 25 W with the trans- 
mitter. If it’s still there, save yourself some 
trouble and replace it or parallel it with a 
piece of wire. 

You will also want to go up top, in front, 
and hard wire the variable link inside the 
1625 plate coil directly to the antenna con- 
nector, bypassing the loading coil and 


antenna relay. You can leave the coil and the 
relay in place, but we won’t be using them 
electrically unless you have an end-fed long 
wire that you’d like to load without using a 
transmatch. You might also want to replace 
the antenna connector with a coax jack 
while you’re there. 

Another thing topside is to take a small 
file and cut back one of the two metal stops 
on the fiber cog wheel that turns the final 
link. There is one stop that limits the link at 
its vertical, minimum-coupling position and 
a second stop that prevents the link from 
turning into a full, horizontal, maximum- 
coupling position. If you want to run more 
than 25 W or so (and what red-blooded ham 
doesn’t?), file down this second stop and 
free up the link to turn all the way to the 
horizontal. You also might add another turn 
or so in series with the link on the outside of 
the plate coil if you still need a little more 
loading. 

Back underneath, there are just a few 
more things to be done. Rewire the fila- 
ments to parallel if you’re going to run from 
12 V. If you do that, disconnect and consider 
removing R71, the big, black, wire-wound 
resistor mounted on the back wall under the 
1629. It is also good to put a 0.01 uF disc 
ceramic bypass on the filament lead at the 
1625 socket. If you want the 1629 circuit to 
operate properly and you’re not running the 
filaments from 24 V dc, remove resistors 
R70 and R77 and replace R77 with a 2700 Q, 
1 W resistor.4 Then make your power socket 
changes, if any, and that’s about it for the 
basic conversion. 


The BC459 and T-22/ARC5 transmitters side-by-side with the BC459 open and upside 


ae 


The BC459 
Command Set transmitter. 


You are now ready to go on the air. Hook 
up the power, the key, and a dummy load (a 
60 W light bulb will be fine) for your first 
trial. Listen to the note on your receiver and 
adjust the link loading for a level that will 
give you an acceptable combination of out- 
put and keying. Watch the final plate or cath- 
ode current while you are doing this. You 
will probably wind up running somewhere 
between 70 and 120 mA. Now put your new 
rig on the air and have fun! 


Pulling a BC-457 or BC-458 into 
the Band 

In the good old days, a BC-696 or a 
BC-459 sold for 10 to 15 bucks or more 


down displaying the capacitors and other components in the bottom of the rig, and with 
the T-22/ARC5 open and right side up displaying the top interior. 
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depending on condition, while a 
BC-457 or a BC-458 could be had 
for half that amount.> We soon found 
out how to retune the cheapies to 80 
or 40. Let’s start by putting a BC-457 
into 80 meters. 

You are going to adjust the trim- 
mer capacitors on the oscillator and 
final to cover the new range. The 
oscillator trimmer is underneath the 
aluminum shield box on top of the 
chassis between the 1625s and the 
1626 and 1629. Remove the shield 
and you'll see it. The trimmer shaft 
is held in place by setscrews in a 
collar around it, which is in turn 
secured by a screw fastening a lever 
attached to the collar to the trim- 
mer frame. You might be able to 
get the setscrews loose if you have 
the right wrench and if that red 
Glyptol cement is willing. If not, just 
remove the screw holding the lever 
to the frame. Replace the shield and 
pop out the hole plug that gives you 
screwdriver access to the trimmer 
shaft. At no time should you mess 
with the settings of the slugs in the 
oscillator and amplifier coils. They 
adjust the tracking of the two tuned 
circuits and should be left alone. 

The final amplifier trimmer is 
below decks, the second variable 
capacitor from the front and just 
behind the final tuning capacitor. It 
is secured the same way the oscillator 
trimmer is. Loosen it and pop out its 
tuning hole plug, and you’re ready to 
retune the transmitter. 

Set the main tuning dial to 4.0 Mc, apply 
power to the oscillator only (not to the final 
plate or screen) and increase the capacitance 
of the oscillator trimmer until you hear the 
oscillator running at 3.5 Mc on your receiver. 
Then power up the amplifier and tune it to 
resonance with the oscillator, as indicated 
by a dip in the final plate or cathode current, 
by adjusting the amplifier trimmer. If possi- 
ble, lock the trimmers in their new positions 
with the setscrews. If you couldn’t get their 
collars loose, don’t worry. The friction in 
the trimmers is quite adequate to keep them 
in place. Put back the hole plugs, replace 
the covers, and you are ready to run your 
BC-457 all over the 80 meter band. 

Putting a BC-458 on 40 is the same pro- 
cess, except you set the frequency dial at 
7.0 Mc and decrease the capacitance of the 
trimmers to hit 7.3 Mc. 


Minimizing Chirp 

As I mentioned earlier, I’ve yet to meet 
a BC-458 or BC-459 that didn’t chirp. But 
there are things you can do to minimize 
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A view of the BC459 upside down with the bottom 
open. 


it. Maybe some other vintage operators of 
Command Sets can contribute even more 
wisdom on this issue. 

Using regulated voltage on the oscillator 
will help. Adjusting the final loading for less 
chirp is pretty effective and well worth a few 
watts’ less output. 

Another fix goes after the amplifier out- 
put signal that is fed back via the filament 
wiring into the oscillator. Put a low resis- 
tance choke, made from as many turns as 
you can wind of decent sized wire around a 
ferrite toroid, in series with the filament lead 
powering the 1625s. Bypass both ends of the 
choke to ground with 0.01 wF capacitors. 

If you’ve done all this and you still have 
chirp, as I do, relax and enjoy it. You'll have 
one of the few, remaining distinctive signals 
on the air. And when some guy gives you a 
579*c”, he will then be amazed when you 
tell him you are running a 65 year old, World 
War II Command Set and he’|l forgive you — 
most of the time. 


Hints and Kinks 
The crystal in the 1629 calibrator circuit 


connects to pins | and 3 of the cen- 
ter socket in the back. You can use 
any FT-243 crystal, for example 
one at the band edge, in this marker 
circuit. 

The single-plate trimmer on top 
of the oscillator trimmer, accessed 
through the slide-open port on the top 
cover, is used to correct the dial cali- 
bration. It’s conveniently used either 
with the internal calibrator crystal or 
with your receiver. 

CQ Magazine published a great 
compendium of Command Set 
Transmitter and Receiver articles back 
in the ’50s. Aptly titled Command 
Sets, it has a yellow, black and 
white cover with a picture of a black 
crackle finished transmitter. If you 
find one at a flea market, grab it. It 
is great reading and it will give you 
many more ideas. 

Finally, you can find new tubes 
for your Command Set at www.tubes 
andmore.com. 


A previous version of this article 
appeared in the July 1995 edition of 
Electric Radio magazine. 


Notes 

'W. Hutchens, KJ4KV, “Electric Radio 
in Uniform, ‘Command’ Sets — Part 1.” 
Electric Radio Magazine, #11, Mar 
1990. 

2Also see J. Hanlon, W8KGI, “On the Air 
with the Command Set Triplets,” Elec- 
tric Radio Magazine, #74, Jun 1995. 

3H. S. Brier, W9EGQ, “The Command 
Set Roundup,” Command Sets, CQ 
Technical Series, 1957. 

4This change comes from the Surplus Radio 

Conversion Manual, Volume 1, Second 
Edition, by R .C. Evenson and O.R. Beach, 

1948, page 64. | haven't tried it myself, yet. 

°My first BC-457 sold for $2.95, “as-is, removed 

from aircraft” It had many dents, three bro- 

ken tubes and a shattered loading coil. After 

| pounded out the dents, washed out the salt 

and baked it dry, it worked just fine. 


Jim Hanlon, W8KGI, is an ARRL member 
and was first licensed as WN4VIV in 1952. He 
earned his Bachelor’s, Master’s and Doctorate 
degrees in Electrical Engineering from The 
Ohio State University. Jim taught electrical 
engineering at Ohio State from 1964 through 
1968, worked at Bell Laboratories for 25 years 
and at Sandia National Laboratory for 15 years 
before retiring in 2003. Jim is a vintage radio 
enthusiast and maintains a station consisting of 
24 tube receivers and 38 tube transmitters. You 
can contact him at PO Box 581, Sandia Park, 
NM 87047; w8kgi@arrl.net. 


Bring That WWII 
Command Set 


Receiver Back to Life 


Command sets were a big part of post WWII ham radio — 
it's not too late to join the fun! 


Phil Salas, AD5X 


he old US Army Air Forces ARC-5/ 
BC-45X, and their US Navy equiva- 
lent series of receivers were used with 
matching transmitters in B-17 and B-24 
bombers (typically two or three pairs) and 
P-38 fighters (one pair), as well as many 
other aircraft during WWII and Korea (see 
Figure 1). The BC-453 (190-550 kHz, the 
old QS5er), the BC-454 (3-6 MHz) and the 
BC-455 (6-9.1 MHz) receivers were very 
popular with hams in the 1950s and ’60s, as 
they were readily available and inexpensive. 
Back in the ’60s, I paid $5 for a brand new 
BC-455 receiver. It was surprisingly sensi- 
tive and stable, and I used it as my primary 
40 meter receiver for a year or so. Unfor- 
tunately, I don’t know what ever happened to 
that receiver. But I recently picked up one of 
these radios at a good price on one of the 
online auction sites. Once I received the 
BC-455, I began this modification and 
updating process, which turned into both a 
fun and nostalgic project. 


Receiver Modifications 

These receivers use six tubes with nomi- 
nal 12.6 V filaments. The tubes are paired up 
so each pair’s filaments are wired in series 
to operate from an aircraft’s 26 V dc system. 
The receivers also need a 125 to 250 V dc 
high voltage source for the tube plate cir- 
cuitry. The plate current requirement is less 
than 100 mA, while the filament require- 
ment is 1.5 A. Other than a suitable power 


of 13.8 V dc 
13.8 V de 120 V ac 
= Inverter 


supply, these receivers are pretty much self- 
contained, so getting them up and running 
requires minimal effort. Basically, you need 
to figure out how to power it, replace the old 
paper and electrolytic capacitors, and add a 
BFO ON/OFF switch and VOLUME control. 
My 13.8 V dc station power supply is 
used to power everything. I rewired the tube 
filaments in parallel so they could be directly 
powered from my supply. The plate supply is 


120 uF 


350 V dc 


Bridge Rectifier 


QS0901-Salas01 


Figure 2 — The plate supply is the output of a 13.8 V dc to 120 V ac inverter after full 


wave rectification and filtering. 


WB6FZH 


receiver rear. 


Figure 1 — ARC-5 radios mounted in WWII vintage B-17 heavy 
bomber. 


Figure 3 — LV and HV connectors on new connector plate at 
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the output of a 13.8 V de to 120 V ac inverter 
after full wave rectification and filtering as 
shown in Figure 2. Any inexpensive inverter 
can be used to support the low plate current 
requirement. You can either build the recti- 
fier circuitry directly into the inverter, or use 
an external rectifier assembly. Aside from 
being easy to build, this inverter also pro- 
vides isolation from the ac line! More details 
can be found in a recent magazine article, or 
contact me at my e-mail address, below.! 

I used an Anderson Powerpole connector 
for the 13.8 V de filament input, and a 2-pin 
male Molex connector for the plate voltage 
input. I replaced the rear multi-pin connector 
with my own connector mounting bracket 
built from a small piece of 0.032 inch thick 
aluminum sheet and a nibbling tool as can be 
seen in Figure 3. I painted the bracket black 
to match the ARC-5 receiver chassis. After 
adding the de connector assembly, I wired a 
1 (2, 3 W resistor in series with the 13.8 V 
input to drop the filament voltage to 12.3 V. 

Next I replaced the three 0.22 uF, the 
twelve 0.05 uF and the three electrolytic 
(5 WF, 8 wF and 15 wF) capacitors with modern 
capacitors. After more than 50 years, these 
capacitors are almost certainly leaky, shorted 
or open. I used 10 uF electrolytics for both the 
5 and 8 uF capacitors, and a 22 uF electrolytic 
for the 15 wF capacitor. Except for the 22 wF 
capacitor, all capacitors should be rated at 
250 V de or higher. The 22 uF capacitor can 
be rated at 100 V de. The replacement capaci- 
tors are mounted on terminal strips. Figure 
4 shows the main receiver bottom with all 
capacitors replaced. 

Figures 5 and 6 show the front panel con- 
nector and component wiring diagrams. A 
50 kQ linear taper (not audio taper) potenti- 


'P. Salas, AD5X, “The Weekender,” CQ Maga- 
zine, Jul 2007, pp 68-69. 
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Figure 4 — Bottom view of receiver. Added on/off relay is at upper left. 
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Plates 


Filaments 


ometer with integral SPST switch is used for Front Panel Connector 

the AUDIO GAIN and ON/OFF POWER control. ase et. 

The switch enables a small DPDT relay that Figure 5 — Front panel connector wiring 
turns on the receiver voltages. The switch diagram. 

connects to the relay by a new wire running 
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Table 1 
Components Needed for ARC-5 
Restoration 

Bridge rectifier (All Electronics FWB-15). 


Capacitor, 0.056 uF, 250 V, 12 required 
(Mouser 5989-250V.056-F). 


Capacitor, 0.22 uF, 250 V, three required 
(All Electronics RMF-224). 


Capacitor, 10 uF, 250 V electrolytic, two 
required (Mouser 647-UVR2E100MPD). 


Capacitor, 22 uF, 100 V electrolytic 
(Mouser 647-UVR2A220MED). 


Diode, 1N4007 (All Electronics 1N4007). 
Fuse, in-line 0.375 A 
(Mouser 576-0251.375MXL). 
Inverter, 13.8 V dc to 120 V ac 
(All Electronics INV-80, or equivalent). 
Jack, % inch stereo 
(All Electronics MJW-20). 
Pins, Molex 0.062, two required 
(Mouser 538-02-06-2103). 
Plug, Molex 2-pin 
(Mouser 538-03-06-2024). Figure 6 — Component wiring diagram. 
Potentiometer with switch, 50 kQ 
(Mouser 31VM405-F). 
Power connectors, Anderson Powerpole, 
two pair required 
(Powerwerx PP-RB-15-10). 
Receptacle, Molex 2-pin 
(Mouser 538-03-06-101). 
Relay, DPDT (Mouser 655-RTE24012F). 
Resistor, 68 kQ, 1 W 
(Mouser 594-5073NW-68KO0\). 
Sockets, Molex 0.062 inch, two required 
(Mouser 538-02-06-1 103). 
Switch, SPDT (All Electronics MTS-4). 
Transformer, 8:1000 QO Figure 7 — Mounting of the switch, 
(Mouser 42TL013-RC). transformer and potentiometer on the 
front panel mounting plate. 


Phones 


On 
5 +} ——___o9—— 


BFO 
Front Panel de 


component wiring 


—_—— —— 


to-find original knob. 
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3/16" ID Plastic Tube —> 


Figure 10 — Shaft adapter/extension in 
place. 


from pin 7 of the original front panel connec- 
tor. The relay plugs into a 16-pin IC socket 
and is then mounted upside down on the chas- 
sis with double-sided tape. A 1000:8Q audio 
transformer more closely matches the ARC-5 
audio output to modern headphones. Figure 7 
shows how I mounted the switch, transformer 
and pot on the front panel mounting plate. 


Tuning Shaft 


A final problem with these receivers is 
the recessed 4 inch splined tuning shaft, 
which requires a special knob. These knobs 
are hard to find, and are expensive if you 
do find one. I built a very effective shaft 
adapter/extension that is easy to reproduce. 
All you need is a short piece of %o inch 
ID plastic tubing, a % inch OD aluminum 


Figure 8 — Plastic tube, % inch rod, % inch NPT cap and final 
shaft adapter/extension (lower left). At the upper left is the hard- 


1/4" OD 
—<— Aluminum or 
Brass Shaft 


rod, and a % inch NPT brass cap from 
your local hardware store. Figure 8 shows 
the individual shaft parts before assembly 
(top), the final shaft adapter, the drilled 
% inch NPT cap (bottom), and the hard-to- 
find ARC-5 tuning knob (left). 

To make the shaft adapter, mix up a small 
dab of two part epoxy and lightly coat the 
first 0.2 inch of one end of the % inch rod. 
Force the “%« inch ID plastic tubing over this 
end of the 4 inch rod so it overlaps 0.2 inch 
of the aluminum rod. When the epoxy has 
cured, cut the tubing and aluminum rod as 
shown in Figure 9. Now align the open end 
of the plastic tube with the splined shaft and 
push the new shaft adapter into place. This 
takes a little effort at first, and then it almost 
snaps in place. 

Put a knob on the shaft and verify that 
tuning works well. Next, pull the shaft 
adapter/extension off the radio and put just 
a small amount of epoxy into the open end 
of the plastic tubing with a toothpick. Then 
push the shaft adapter/extension back over 
the splined tuning shaft. To help support the 
shaft, I used a % inch NPT brass plumbing 
cap with a % inch shaft clearance hole drilled 
in the center. As the % inch NPT brass cap 
is slightly larger than the ARC-5 shaft col- 
lar, wrap a few turns of black electrical tape 
over the shaft collar. Now you can screw the 
brass cap over the shaft adapter and the radio 


Figure 11 — Completed receiver front panel. 


shaft collar. Figure 10 shows the new shaft 
adapter in place. The knob I used is an Eagle 
1.75 inch diameter “spinner” tuning knob 
available from Mouser Electronics (part 
number 450-1755). Figure 11 shows the 
front of the completed receiver. 


Conclusion 


Rebuilding an ARC-5 receiver is one of 
the easier boat anchor restorations you can 
take on. Since so many of these receivers 
were built during WWII, they are still avail- 
able at on-line auction sites for reasonable 
prices. When finished, you will wind up with 
a sensitive receiver that is both an interesting 
topic of discussion, as well as a nostalgic trip 
back to our youth (for some of us). 


Photos by the author unless otherwise noted 


Phil Salas, AD5X, is an ARRL Life Member, 
and was first licensed as a Novice in 1964. His 
Amateur Radio interests led him to a long engi- 
neering career in new product design and devel- 
opment of microwave and lightwave components 
and systems. Phil is now retired, and enjoys 
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If you look up the performance specifica- 
tions for RF equipment, such as filters, in the 
literature from a commercial manufacturer, 
you may be surprised not to find SWR in the 
data tables. In its place, you’ll find a param- 
eter called return loss. What’s up with that 
and how does it relate to SWR? That’s the 
topic of this month’s column and we’ll also 
touch on S-parameters, not commonly used 
by hams but well-known in industry. 


The Basics 


Let’s start with basic transmission line 
operation. If the load attached to a trans- 
mission line has the same impedance as the 
line’s characteristic impedance, Zo, all of 
the power flowing as electromagnetic waves 
toward the load in the line will be trans- 
ferred to the load. If the load has some other 
impedance, higher or lower than Zp, some of 
the power will be reflected back toward the 
power source (aka — the generator). 

The forward wave (generator-to-load) 
and the reflected wave (load-to-generator) 
interfere with each other to create station- 
ary patterns of voltage and current in the 
line called standing waves. The greater the 
difference in impedances between the line 
and the load, the larger the amplitude of the 
interference pattern will be. 

If the pattern of voltages in the line is 
measured, the ratio of peak to minimum 
voltage is the voltage standing wave ratio or 
VSWR. The pattern’s amplitude can also be 
measured as current to give ISWR, but volt- 
age is more easily measured. VSWR and 
ISWR have the same value and are usually 
given the more general term, SWR. 

Voltage and current in the transmission 
line are rarely measured directly outside 
the laboratory. Amateur SWR meters use 
directional coupler circuits to create volt- 
ages proportional to the power flowing in 
each direction and use a special meter scale 
to convert the ratio of the voltages to SWR. 
(Hands-On Radio Experiment #52 discusses 
how garden-variety SWR meters work.!) 
Wouldn’t it be easier to just display forward 
and reflected power? Yes, but SWR is the 


'Previous Hands-On Radio columns are avail- 
able to ARRL members at www.arrl.org/tis/ 
info/HTML/Hands-On-Radio. 
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Experiment #72 — 
Return Loss and S-Parameters 


mental model that amateurs use to describe 
the relationship between Z; and Zo, so our 
equipment displays SWR. 

Outside Amateur Radio the situation 
is different. What RF engineers usually 
want to know is how much of the power 
in a transmission line will be delivered to 
a device or antenna and how much will be 
reflected. These engineers think in terms 
of power, not SWR. Their mental model is 
different because they are more concerned 
with system efficiency and other similar 
calculations. They also tend to use more 
sophisticated instruments that measure 
power directly. 

Thus the term return loss, measured in 
dB, is used. Return loss and SWR measure 
the same thing — how much power in the 
transmission line is sent to the load and how 
much is reflected by it — but state the result 
differently. 


Return loss (RL) = 
10 logio (PrerL/Prwp) dB [1] 


Because Prpry is never greater than 
Prwp,. RL is always negative. The more 
negative RL, the less the amount of power 
reflected from the load compared to forward 
power. If all the power is transferred to the 
load because Z, = Zo, RL = —<o dB. If none 
of the power is transferred to the load, such 
as at an open or short circuit, RL = 0 dB. For 
practice, calculate RL for the following val- 
ues Of Prwp and Prrr: 


(A) Prewp = 100 W, PREFL = 25: W 
(B) Pewp = 100 W, PREFL = ] W 
(C) Pewp = 1 KW, Prgp, = 50 W 
(D) Prewp rat W, PREFL wb! W 


(Answers are provided at the end of the 
article.) Table 1 contains a series of values 
for Pewp and Preppy and the corresponding 
value of RL. Note that RL only depends on 
the ratio of power values, not the absolute 
values of the powers involved. RL is the 
same wherever Prgry / Prwp has the same 
value. 

RL can also be calculated directly from 
power ratios, such as dBm (decibels with 
respect to 1 mW) or dBW (decibels with 
respect to 1 W). In this case, RL = Prgry 
— Prwp because the logarithm has already 
been taken in the conversion to dBm or 
dBW. (Ratios in dB are computed by sub- 


Table 1 
Return Loss Versus Power 


Prewo (W) Prert (W) Preri/Prwo RL (dB) 


1 0.1 0.1 -10 

1 0.2 0.2 ih 

1 0.5 0.5 -3 

1 1 1 0 
10 0.1 0.01 —20 
10 0.2 0.02 =—17 
10 0.5 0.05 -13 
10 1 0.1 —10 
100 0.1 0.001. -30 
100 0.2 0.002 -27 
100 0.5 0.005 —-23 
100 1 0.01 —20 
100 rd 0.02 Le, 
100 5 0.05 -13 
100 10 0.1 —10 
100 20 0.2 —7 
100 50 0.5 =e 
100 100 1 0 


traction, not division.) For example, if 
Prewp = 10 dBm and PREFL = 0.5 dBm, 
RL = 0.5 — 10 = -9.5 dB. Here are some 
more practice exercises: ; 


(E) Prwp = 25 dBm, Prep, = 4 dBm 
(G) Prwp = 10 dBW, Prep, = 1 dBW 
(H) Prwp = 1 dBW, Prep =-20 dBW 


Both power measurements must have the 
same units (dBm, dBW, etc) for the subtrac- 
tion to yield the correct results. For example, 
one can’t subtract dBW from dBm directly. 
Bonus exercise — what if Prwp is 10 dBW 
and Prepy is 20 dBm? (1 W = 1000 x 1 mW, 
so to convert dBW to dBm, add log; 9(1000) 
= 30 dB. The answer to the bonus exercise is 
then 20 dBm — 40 dBm = —20 dB.) 

As you can see, the more negative the 
value of RL, the smaller the fraction of 
forward power that is reflected towards the 
source. More negative values of RL are “‘bet- 
ter” in the same sense that lower values of 
SWR are “better.” 


SWR to Return Loss Conversion 

If SWR and RL measure the same thing 
— reflected power as a fraction of forward 
power — can one be converted to the other? 
Of course. There are tables of those conver- 
sions, but how about an equation instead? 

Start by converting RL back to a power 
ratio as follows: 


_— 
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INSTRUCTIONS FOR CONVERTING SCR-27UNN RECEIVERS 


FACTUAL DATA ON THE SCR-274N RECEIVERS 


MODEL FREQ, COVERAGE Lint FREQ. 
BC-453 19:0)= 7550 KC. Bb KeCe 
BC-946 52015-2500 4K iGz 239 KG, 
BC- 454 3 - 6 MC. 1415 K.C. 
BC- 455 6 Oud Me), Z8300K 6. 
TUBE COMPLEMENT 6 VoLT EQUIVALENT 
125K7 2 sR sk, 6SK7 
12K8 - MIXER 6K8 
MES ecala Rg 6SK7 
HeSK@ cet k. 6SK7 
L2SR7 ee S2ND. DET: 6SQ7, 6SR7 
12A6 - AUDIO 6K6, 6V6, 6F6 
PLATE REQUIREMENTS: 200 - 250 VoLTS AT 40 MA 
FILAMENT REQUIREMENTS: 24 VOLTS AT .45 AMPS 
or 12 VotTs AT .9 AMPS 
OUTPUT: A-SERIES RECEIVERS 6000 onms, 
B-SERIES RECEIVERS 600 oR 6000 OHMS. 
IN THESE INSTRUCTIONS YOU'LL FIND ONLY THE DATA NEEDED 


TO CONSTRUCT A POWER SUPPLY, ADD A GAIN CONTROL, BFO- 
SWITCH AND PROVISIONS FOR A SPEAKER OR HEADPHONES. MANY 
ARTICLES HAVE BEEN WRITTEN ON ADDING AVC, AN ADDITIONAL 
AUDIO CIRCUIT AND OTHER REFINEMENTS TO THESE RECEIVERS, 
BELOW ARE REFERENCES FOR THOSE WHO MAY WISH TO FURTHER 
MODIFY THESE RECEIVERS. THE SCR-274N RECEIVERS ARE IDEN- 
TICAL EXCEPT FOR FREQUENCY COVERAGE, AND THE FOLLOWING 
WILL APPLY TO ALL. 


AC POWER SUPPLY 


MOST OF THE USED RECEIVERS AVAILABLE ON THE SURPLUS 
MARKET ARE COMPLETE WITH DYNAMOTOR FOR 24-VOLT OPERATION. 
THE DYNAMOTORHASLITTLE USE INMOST HAM SHACKS, BUT DON'T 
DISCARD THE DYNAMOTOR MOUNTING BASE. THERE'S PLENTY OF 


SPACE ON ONE FOR CONSTRUCTING A COMPLETE AC POWER SUPPLY, 


BY US ING A STANDARD’ 50 MA. REPLACEMENT POWER TRANSFORMER 
AND CONNECTING THE 5 ANDO 6.3 VOLT WINDINGS IN SERIES YOU 


“HAVE SUFFTCTENT FILAMENT VOLTAGE FOR THE I12-VOLT TUBES. ~ 


THIS REQUIRES PARALLELING THE FILAMENTS BUT THE JOB IS 
EASY AND YOU HAVE NO FUTURE REPLACEMENT PROBLEM. 


NOTE: - WHEN CONNECTING THE 5 AND 6.3 VOLT WINDINGS IN 
SERIES BE SURE THEY ADD; OTHERWISE THE RESULTING VOLTAGE 
WILL BE THE DIFFERENCE (1.3 VOLTS). 


THE POWER TRANSFORMER 1S MOUNTED 1/4" ABOVE THE BASE, 
USING Two 1/2" x 3/4" ANGLE BRACKETS ATTACHED TO SIDE OF 
TRANSFORMER OPPOSITE THE LEADS. THE LEAD SIDE IS MOUNTED 
OUT AND THE LEADS ARE DRESSED UNDER THE TRANSFORMER TO 
THE SOCKET AND OTHER TERMINALS. 


UNDER CHASSIS VIEW 


Figie-2 


Fig. 1 
TO PARALLEL RECEIVER FILAMENTS 


ALL SCR-274N RECEIVERS ARE WIRED FOR 24V FILAMENT OPERA- 


TION. TO PARALLEL THE FILAMENTS FOR 6 OR 12V OPERATION, 
REMOVE WHITE WIRE FROM PIN #2 OF V8 AND CONNECT TO PIN 7 
OF V7. THIS WHITE WIRE RUNS FROM CONDENSER 5413 To V8. 
CONNECTPIN 2 OF V8 TO PEN 1 (GROUND). RUN NEW LEADS FROM 
PIN 7 OF V7 TO PIN 2 OF VSANDTO PIN 2 OF V4. THIS PUTS 
ALL TUBE FILAMENTS IN PARALLEL. SEE FIG. 2 


TUNING 
it 


FOR LOCAL TUNING A SPLINE AND STANDARD 4" SHAFT KNOB 
CAN BE USED, OR THE CABLE CONNECTOR CAN BE REMOVED FROM 
THE FRONT PANEL AND A KNURLED SHAFT TYPE KNOB WITH EXTEN- 
SION SHANK USED, FOR REMOTE TUNING USE A FLEXIBLE SHAFT 
AND REMOTE CONFROL BOX OR SUITABLE TYPE OF CRANK. 


GAIN CONTROL AND BFO SWITCH 


REMOVE PLUG-IN BOX FROM FRONT OF RECEIVER AND SAVE ONLY 
THE SMALL PANEL AND MOUNTING SCREWS, INSTALL GAIN CONTROL 
AND BFO SWITCH ON THIS SMALL PANEL; MAKE CONNECTIONS IN 
ACCORDANCE WITH FIG. 3:BY SOLDERING DIRECTLY TO THE SMALL 
BANANA PLUGS, 

FOR A NEAT INSTALLATION THE GAIN CONTROL CAN BE PLACED 
IN THE CENTER OF THE SMALL PANEL AND THE BFO SWITCH IN- 
STALLED ON RIGHT SIDE OF THE RECEIVER FRONT PANEL DIRECTLY 
OPPOSITE "ALIGN INPUT" CONDENSER. TO PROVIDE ROOM FOR 
SWITCH, REMOVE THE 3 MFD CONDENSER (C-5) AND ITS ASSOCI- 
ATED WIRE. THIS CONDENSER ISNOT REQUIRED EXCEPT IN AIR-= 
CRAFT INSTALLATIONS. 


Alternate Connections for Gain Control !BFO Switch and Speaker 


GAIN 


ae CON TROL 
O 


GNC 


GAIN 
COKTROL 


BFO Sw OFF. 
FRONT PANEL CONNECTIONS - OUTSIDE VIEW | REAR SOCKET CONNECTIONS - OUTSIDE VIEW 


Fig. 3 
SPEAKER AND HEADPHONE PROVISIONS 


THE OUTPUT OF THESE RECEIVERS IS SUFFICIENT FOR SMALL 
SPEAKERS. WHERE THE BFOIS NOT REQUIRED, THE TRIODE SEC- 
TION OF THE 12SR7 CAN BE USED AS A FIRST AUDIO STAGE- TO 
INCREASE THE AUDIO POWER. 

IF THE SPEAKER BEING USED DOES NOT HAVE A TRANSFORMER 
TO MATCH THE OUTPUT IMPEDANCE, IT WILL BE BEST TO REMOVE 
THE. OUTPUT TRANSFORMER IN THE RECEIVER AND REPLACE IT WITH 
‘A SUTTABLE YRANSFORMER. Tn ae ee ee 

SPEAKER OR HEADPHONE CONNECTIONS CAN BE SOLDERED TO 
THE REAR SOCKET, OR PIN-JACKS INSTALLED IN FRONT OR REAR 


PANEL. 


SCR-274N CONVERSION REFERENCES 
RECEIVERS 


CONVERTING THE SCR-274N RECEIVERS CQ Nov 47 
THE LAZY MAN'S Q5-ER (BC- 453) QST JAN 48 
BC-946 BROADCAST RECEIVER RC FEB 48 
CONVERSTON OF THE SCR-274N Revers RN JUN 48 
Q5-ER FOR BC-348 OWNERS QST JUN 48 
PUTTING THE BC-455 on 10 + CQ Sep 48 
BANDSPREADING THE BC-455 CQ Nov 48 
MORE SELECTIVITY FOR THE BC-455 RC Dec 48 
TRANSMITTERS 

CONVERTING THE SCR-274N (BC-457) CQ MAY 46 
10-METER MOBILE WITH THE SCR-274N CQ JAN 48 
CONVERSION NOTES ON THE BC-696-A RN MarR 48 
BC-459 - 40 AND 20-METER OPERATION CQ MAR 48 
ARC-5 TRANSMITTER MODIFICATIONS QST JuN 48 
VARIATIONS IN THE MODIFICATION OF THE 

SCR-274N TRANSMITTERS CQ JUL 48 
BANDSPREADING THE SCR-274N CQ AuG 48 
VFO FROM SURPLUS (BC- 458) RC JAN 49 


RC --RADIO CRAFT RN - RADIO NEWS 


THE SURPLUS RADIO CONVERSION MANUALS PUBLISHED BY 
EDITORS AND ENGINEERS CONTAIN A WEALTH OF INFORMATION, 
MOST OF IT NOT AVAILABLE FROM MAGAZINE ARTICLES. 


Volume #1 - HAs 12 PAGES DEVOTED TO CONVERTING THE SCR- 
274N RECEIVERS FOR MOBILE USE, 10 METERS, AND THE BC-453 
AS A -Q5%ER. Au'so,)BC-221.',312), 342, 348, Al? 1645, sonee 
SCR-274N TX, SCR-522, TBY. PE-103, PLUS SURPLUS INDEX, 


VT TUBE CHART. $2.60 postpaid 


Volume #2 - HAS 18 PAGES DEVOTED TO CONVERTING THE SCR- 
274N RECEIVERS AND TRANSMITTERS TO 10 METERS. ALSO BC-357, 
375, APS-13, ART-13, ARC-5 VHF RX/TX, AM-26, GO-9/TBW, 
TA-12B, LM FREQ. METER, ARB DIAGRAM ONLY, SELENIUM REC- 
TIFIER CIRCUITS, AND SURPLUS BEAM ROTATING MECHANISMS. 


SREPCO 2-25-49 $2.60 postpaid 
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“HAVE SUFFICIENT FILAMENT VOLTAGE 


INSTRUCT I 


FACTUAL DATA ON THE SCR-274N RECEIVERS 


MODEL FREQ, COVERAGE a Are Ol. 
BC- 453 LOO = o4550. KC, 85 K.C. 
BC-946 520)7-25000K 1x 2a 90K. 
BC- 454 3-6 MC, (WG Cop eg OF 
BC-455 Outs. 9) at IMeE 2830) KG. 
TUBE COMPLEMENT 6 VoLT EQUIVALENT 
P2SKYs sie. 6SK7 
12K8 - MIXER 6K8 
EZ SK is a lug Ra 6SK7 
T2SK Ie i Ee 6SK7 
L2SRY So s2ND DET. 6SQ7, 6SR7 
12A6 - AUDIO 6K6, 6V6, 6F6 
PLATE REQUIREMENTS: 200 - 250 VoLTS AT 40 MA 
FILAMENT REQUIREMENTS: 24 VOLTS AT .45 AMPS 
or 12 VotTS AT .9 AMPS 


OUTPUT: A-SERIES RECEIVERS 6000 onMs. 
B-SERIES RECEIVERS 600 oR 6000 OHMS. 
IN THESE INSTRUCTIONS YOU'LL FIND ONLY THE DATA NEEDED 
TO CONSTRUCT A POWER SUPPLY, ADD A GAIN CONTROL, BFO- 
SWITCH AND PROVISIONS FOR A SPEAKER OR HEADPHONES. MANY 


ARTICLES HAVE BEEN WRITTEN ON ADDING AVC, 
AUDIO CIRCUIT AND OTHER REFINEMENTS TO THESE RECEIVERS. 
BELOW ARE REFERENCES FOR THOSE WHO MAY WISH TO FURTHER 
MODIFY THESE RECEIVERS. THE SCR-274N RECEIVERS ARE IDEN- 
TICAL EXCEPT FOR FREQUENCY COVERAGE, AND THE FOLLOWING 
WILL APPLY TO ALL. 


AN ADDITIONAL 


AC POWER SUPPLY 


MOST OF THE USED RECEIVERS AVAILABLE ON THE SURPLUS 
MARKET ARE COMPLETE WITH DYNAMOTOR FOR 24-VOLT OPERATION. 
THE DYNAMOTORHASLITTLE USE INMOST HAM SHACKS, BUT DON'T 
DISCARD THE DYNAMOTOR MOUNTING BASE. THERE'S PLENTY OF 


SPACE ON ONE FOR CONSTRUCTING A COMPLETE AC POWER SUPPLY. 


REPLACEMENT POWER TRANSFORMER 
IN SERIES YOU 


BY US ING A STANDARD’ 50 MA, 
AND CONNECTING THE 5 AND 6.3 VOLT WINDINGS 
FOR THE 
THIS REQUIRES PARALLELING THE FILAMENTS BUT THE JOB IS 
EASY AND YOU HAVE NO FUTURE REPLACEMENT PROBLEM. 


NOTE: - WHEN CONNECTING THE 
SERIES BE SURE THEY ADD; 
WILL BE THE DIFFERENCE (1 


5 AND 6.3 VOLT WINDINGS IN 
OTHERWISE THE RESULTING VOLTAGE 
.3 VOLTS). 


THE POWER TRANSFORMER IS MOUNTED 1/4" ABOVE THE BASE, 
USING Two 1/2" X 3/4" ANGLE BRACKETS ATTACHED TO SIDE OF 
TRANSFORMER OPPOSITE THE LEADS, THE LEAD SIDE IS MOUNTED 
OUT AND THE LEADS ARE DRESSED UNDER THE TRANSFORMER TO 
THE SOCKET AND OTHER TERMINALS. 


UNDER CHASSIS VIEW 


Figu 22 


Fig. 2 
TO PARALLEL RECEIVER FILAMENTS 


ALL SCR-274N RECEIVERS ARE WIRED FOR 24V FILAMENT. OPERA- 


TION. TO PARALLEL THE FILAMENTS FOR 6 OR 12V OPERATION, 
REMOVE WHITE WIRE FROM PIN #2 OF V8 AND CONNECT TO PIN 7 
OF V7. THIS WHITE WIRE RUNS FROM CONDENSER 5413 To V8. 
CONNECTPIN 2 OF V8 To PEN 1 (GROUND). RUN NEW LEADS FROM 
PIN 7 OF V7 TO PIN 2 OF VSANDTO PIN 2 OF V4, THIS PUTS 
ALL TUBE FILAMENTS IN PARALLEL. SEE FIG. 2 


TUNING 


FOR LOCAL TUNING A SPLINE AND STANDARD 4" SHAFT KNOB 
CAN BE USED, OR THE CABLE CONNECTOR CAN BE REMOVED FROM 
THE FRONT PANEL AND A KNURLED SHAFT TYPE KNOB WITH EXTEN- 
SION SHANK USED. FOR REMOTE TUNING USE A FLEXIBLE SHAFT 
AND REMOTE CONFROL BOX OR SUITABLE TYPE OF CRANK. 


ONS FOR CONVERTING SCR-274N RECE I 


Y2= VOLT: TUpE SS. 


VERS 


GAIN CONTROL AND BFO SWITCH 


REMOVE PLUG-IN BOX FROM FRONT OF RECEIVER AND SAVE ONLY 
THE SMALL PANEL AND MOUNTING SCREWS. INSTALL GAIN CONTROL 
AND BFO SWITCH ON THIS SMALL PANEL: MAKE CONNECTIONS IN 
ACCORDANCE WITH FIG. 3:BY SOLDERING DIRECTLY TO THE SMALL 
BANANA PLUGS, 

FOR A NEAT INSTALLATION THE GAIN CONTROL CAN BE PLACED 
IN THE CENTER OF THE SMALL PANEL AND THE BFO SWITCH IN- 
STALLED ON RIGHT SIDE OF THE RECEIVER FRONT PANEL DIRECTLY 
OPPOSITE "ALIGN INPUT" CONDENSER. To PROVIDE ROOM FOR 
SWITCH, REMOVE THE 3 MFD CONDENSER (C-5) AND ITS ASSOCI- 
ATED WIRE. THIS CONDENSER ISNOT REQUIRED EXCEPT IN AIR-= 
CRAFT INSTALLATIONS. 


Alternate Connections for Gain Control 'BFO Switch and Speaker 


GAIN 


Oe CON TROL 
O 


GNC 


BFO SW 
FRONT PANEL CONNECTIONS - OUTSIDE VIEW REAR SOCKET CONNECTIONS - OUTSIDE VIEW 


Fig. 3 
SPEAKER AND HEADPHONE PROVISIONS 


THE OUTPUT OF THESE RECEIVERS 
SPEAKERS. WHERE THE BFOIS NOT REQUIRED, THE TRIODE SEC- 
TION OF THE 12SR7 CAN BE USED AS A FIRST AUDIO STAGE. TO 
INCREASE THE AUDIO POWER. 

1F THE SPEAKER BEING USED DOES NOT HAVE A TRANSFORMER 
TO MATCH THE OUTPUT IMPEDANCE, IT WILL BE BEST TO REMOVE 
THE. OUTPUT TRANSFORMER IN THE RECE IVER AND REPLACE 5 te 
“AT SUTTABLE” TRANSFORMER. © 5 tira pias 

SPEAKER OR HEADPHONE CONNECTIONS CAN BE 
THE REAR SOCKET, OR PIN-JACKS INSTALLED 
PANEL. 


1S SUFFICIENT FOR SMALL 
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In an earlier article on using the BC-454, 


a hint was dropped that there was @ 
simple way of getting higher i.f. selec- 
tivity in these popular receivers. This is 
it. As old as the single-signal receiving 
concept, it’s close to being a no-cost 
method of getting high selectivity. 


A Poor Man’s Q Multiplier 


HE BC-454 is very popular both as an &80- 

meter receiver and as a tunable if. in a 

multiband receiving arrangement, as the 
response to recent articles! in QS7' has proved. 
Those interested in getting a lot of selectivity, 
with minimum cost and effort, from the 454 will 
find the “poor man’s Q multiplier” deseribed in 
this article a very simple way to do it. 

The circuit, with “before” and “after” de- 
tails, is shown in Fig. 1. All that is required is the 
addition of a 5000-ohm Variable resistor, R1, and 
& capacitor, C;. The circuit change consists of 
lifting the cathode resistor of the 128K7 second- 
i.f. tube from chassis ground and inserting the 
§000-ohm resistor as shown. C; is made from two 
short lengths of insulated wire. One piece is con- 
nected to the grid terminal on the tube socket and 
the other to the plate terminal. The other ends 
of the wires are left open; thus the two wires 
serve as a coupling capacitor between the grid 
and plate circuits of the second i.f. stage. When 
the 5000-ohm resistor is varied the i.f. stage can 
be made to oscillate. At the point just below 
oscillation the over-all selectivity of the receiver 
is considerably improved. In fact, the selectivity 
approaches that obtained with much more elab- 
orate circuitry. 

* Technieal Assistant, OST. 

1 McCoy, “Getting Started with the BC-454," QST, 


January, 1969. 
i McCoy, “80 Through 6 with the BC-454,” QST, May, 
959. 


no IF. 
12SK7 


2me 1.F 


Improving the Selectivity 
of the BC-454 or 455 


BY LEWIS G. McCOY,* WIICP 


How To Do It 


Fig. 2, a bottom-view layout drawing of the 
receiver, will help in identifying the proper tube 
socket. After taking off the bottom plate, remove 
the two screws that hold the potted capacitor 
directly over the second i.f. tube socket. It isn’t 
necessary to unsolder the lead to the capacitor; 
there is enough lead length so the capacitor can 
be laid to one side, leaving plenty of room to work 
at the socket. 

Remove the jumper wire between Pins 3 and 5 
and ground Pin 3 to the nearest chassis ground 
connection. Locate the cathode resistor, which 
is on the mounting board immediately to the rear 
of the tube socket. The resistor, 510 ohms (green- 
brown-brown), should be the first unit, nearest 
the tube socket. One side of the resistor is con- 


If you have your receiver mounted on a sep 
arate chassis as deseribed in the January, 1959, 
Q8T article, the 5000-chm resistor can be in 
stalled on the chassis. If not, a small right-angle 
bracket can be mounted on the side of the re- 
ceiver case to hold it. Once you decide on the 
mounting, all you need do to complete the im 
#tallation i 


is ground. 

The feedback capacitor, C1, consists of two 
pieces of insulated wire (any convenient gauge) 
approximately 34 inch long. Solder one wire 
Pin 4 and the other to Pin 8. Position the two 
they are parallel to each other and about 
ineh apart. Make sure the free ends of the 
‘aren't touching anything. 

Adjustment 
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potted capecitor to chassis ground temporarily, 
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In an earlier article on using the BC-454, 
@ hint was dropped that there was @ 
simple way of getting higher i.f. selec- 


tivity in these popular receivers, This is 
it. As old as the single-signal receiving 
concept, it’s close to being a no-cost 
method of getting high selectivity. 


A Poor Man’s Q Multiplier 


HE BC-454 is very popular both as an &0- 

meter receiver and as a tunable if. in a 

moultiband receiving arrangement, as the 
response to recent articles! in QS7' has proved. 
Those interested in getting a lot of selectivity, 
with minimum cost and effort, from the 454 will 
find the “poor man’s Q multiplier” deseribed in 
this article a very simple way to do it. 

The circuit, with “before” and “after” de- 
tails, is shown in Fig. 1. All that is required is the 
addition of a 5000-ohm Variable resistor, R;, and 
a capacitor, C;. The circuit change consists of 
lifting the cathode resistor of the 128K7 second- 
if. tube from chassis ground and inserting the 
§000-ohm resistor as shown. C; is made from two 
short lengths of insulated wire. One piece is con- 
nected to the grid terminal on the tube socket and 
the other to the plate terminal. The other ends 
of the wires are left open; thus the two wires 
serve as a coupling capacitor between the grid 
and plate circuits of the second i.f. stage. When 
the 5000-ohm resistor is varied the i.f. stage can 
be made to oscillate. At the point just below 
oscillation the over-all selectivity of the receiver 
is considerably improved. In fact, the selectivity 

that obtained with much more elab- 
orate circuitry. 


* Technical Assistant, OST. 

iMecCoy, “Getting Started with the BC-454," QST, 
January, 1959. 
nm” “80 Through 6 with the BC-454,” QST, May, 
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Improving the Selectivity 
of the BC-454 or 455 


BY LEWIS G. McCOY,* WiICcPp 


How To Do It 


Fig. 2, a bottom-view layout drawing of the 
receiver, will help in identifying the proper tube 
socket. After taking off the bottom plate, remove 
the two screws that hold the potted capacitor 
directly over the second i.f. tube socket. It ian’t 
necessary to unsolder the lead to the capacitor; 
there is enough lead length so the capacitor can 
be laid to one side, leaving plenty of room to work 
at the socket. 

Remove the jumper wire between Pins 3 and 5 
and ground Pin 3 to the nearest chassis ground 
connection. Locate the cathode resistor, which 
is on the mounting board immediately to the rear 
of the tube socket, The resistor, 510 ohms (green- 
brown-brown), should be the firet unit, nearest 
the tube soeket. One side of the resistor is con~ 
nected to the cathode terminal, Pin 5, amd the 
other side goes to chassis ground. Uneolder the 
end of the resistor connected to ground. The 
simplest method of doing this is to hold the lead 
with long-nose pliers and heat the connection, 
then when the solder melts pull up gently on the 
lead and it will come out of the terminal. 

If you have your receiver mounted on a sep- 
arate chassis as described in the January, 1959, 
QST article, the 5000-chm resistor can be inm- 
stalled on the chassis. If not, a small right-angle 
braeket can be mounted on the aide of the re- 
ceiver cave to hold it. Once you decide on the 
HE ag all you need do to complete the im- 


Pin 4 and the other to Pin 8. Position the two 
they are parallel to each other and about 


The feedback capacitor, Ci, May require adjust- 
mept and it is easier to do with the capacitor out 
of the way. 


Set Ry sd all the resistance is in the circuit. Next, 
adjust the b.f.o. trimmer so that the background 
noise has a high pitch. The trimmer eontrol is the 
small screw in the square box-mounted on one 
side of the receiver near the rear, and is accessible 
from the side of the case. Only a slight adjustment 
of the screw should be required. 

Next, tune in a c.w. signal. Slowly decrease the 
resistance of A, and you should find a setting 
where the i.f. stage will go into oscillation. This 
will be indicated by a how!. Set the control just 
below the point of oscillation and tune the re- 
ceiver across the signal. You should find a tuning 
dial setting where the signal peaks quite sharply. 
Ia addition, as you tune through the signal from 
one side of zero beat to the other, you'll notice 
that the beat note on one side is much weaker 
than on the other. 

If you find that you cannot get the conditions 
just described or that the i.f. cannot be made to 
oscillate regardless of the setting of the resistor, 
try moving the wires forming C, closer together. 


the potted capacitor, making sure the open ends 
of C; aren’t shorting to the capacitor case. 
The modifications described here were tried 


We’re told about one ham who has an “‘inter- 
esting” way of switching his high voltage on and 
off. Because all the current flows through a volt- 
ohmmeter, he turns his carrier on and off merely 
by plugging and unplugging a test lead from the 
v.o.m. FB, OM! This is the sort of thing that sets 
a Jine example for beginners. 

Anyone want to listen to the amplifier de- 
seribed on page 37 of the December issue of 
T? Watch for W3EFZ, who has been using it 
to keep 14/21/28 Mc. c.w. hot. 


preeiss. | The Society has also equipped a house trailer 
with a modern weather station, high-powered telescope 
astronomy projects, o complete radio station and an 
laboratory and books. 

Ray Meyers, W6MLZ, ARRL Southwestem Division di- 
, left, stands by the trailer with Luther Monell, 
6QGY, who is coordinating Scout activities in the ama- 
radio field. W6QGV is organizing a 2-meter Ex- 
rer Met. W6MLZ has sent out a call to Los Angeles area 
to act as Explorer Post advisors, teaching the boys 
and theory. The AES says it will expand the project 

if results are good in Los Angeles. 


arch 1960 


power to the receiver and let it warm up, 


Onee you get the correct setting you can remount. 


SOCKET 
PIN NUMBERS 
BOTTOM VIEW 


FRONT 


Fig. 2—Layout degram (bottom view) of the receivers 
showing locations of tube sackets and i.f, transformers, 


on both the BC-454 and 455 with equally good 
results. For the very small expense and labor — 
the modification only takes about an hour and a 
half — it is pretty hard to find a better method of 
improving the performance of these popular 
receivers. 

One final tip: Keep the receiver gain down so 
the signals arriving at the seeond i.f. stage aren't 
too strong. The regeneration in this stage will 
build them up to normal strength. The more you 
depend on the regeneration for gain the better 
the selectivity. 


‘@-Strays 3s 


A Reminder 


On the average, man is a2 0.25-megohm, 1-watt resistar. 
At 1 milliampere, shock is perceptible. 
At 10 ma., you can’t let go. 
100 ma. is generally fatal, 
and technicians are already in short supply. 
Don’t make an ash of yourself! 


ee 6 ¢ 0 come 


Ham shack cold? W6WFR suggests replacing 
your desk light with a 150- or 250-watt heat 
lamp — keeps you warm as toast and gives you 
light too. 


Turning Boy Scouts into hams is one of the latest projects of California amateurs. The Aircraft Electrical Society, in an effort 
spur interest in science, hos purchased a Gonset Ill for each of the 13 Explorer (high school ose Boy Scouts) posts in 
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INSTRUCTIONS FOR CONVERTING SCR-27uN RECEIVERS 


a“ 
FACTUAL DATA ON THE SCR-274N RECEIVERS 

MODEL FREQ. COVERAGE {eee PREOS 
BC-453 190 - 550. K.C, 85 K.C. 
BC- 946 B20i 15007 Ki GC: ZAG AKC: 
BC- 454 3 - 6 MC. 1415 K.C. 
BC-455 Ge Oot Mee 2830 K.C. 

TUBE COMPLEMENT 6 VOLT EQUIVALENT 

PeSKoencheor « 6SK7 

12K8 - MIXER 6K8 

W2ASKG Wewelos kc 6SK7 

MASK eels Fi 6SK7 

T2SR74 = 2ND). DET. 6SQ7, 6SR7 

12A6 - AUDIO 6K6, 6V6, 6F6 


200 - 250 VoLTS AT 40 MA 


FILAMENT REQUIREMENTS: 24 VOLTS AT .45 AMPS 
or 12 VoLTS AT .9 AMPS 


PLATE REQUIREMENTS: 


A-SERIES RECEKVERS 6000 oHmsS. 
B-SERIES RECEIVERS 600 OR 6000 OHMS. 


OUTPUT: 


IN THESE INSTRUCTIONS. YOU'LL FIND ONLY THE DATA NEEDED 
TO CONSTRUCT A POWER SUPPLY, ADD A GAIN CONTROL, BFO- 
SWITCH AND PROVISIONS FOR A SPEAKER OR HEADPHONES. MANY 


ARTICLES HAVE BEEN WRITTEN ON ADDING AVC, AN ADDITIONAL 
TOVTHESE RECEIVERS a> 


AUDIO CIRCUIT AND OTHER REFINEMENTS 
BELOW ARE REFERENCES FOR THOSE WHO MAY WISH TO FURTHER 
MODIFY THESE RECEIVERS. THE’ SCR-274N RECEIVERS ARE [DEN- 
TICAL EXCEPT FOR FREQUENCY COVERAGE, AND THE FOLLOWING 
WILL APPLY TO ALL. 


e 


AC POWER SUPPLY 


MOST OF THE USED RECEIVERS AVAILABLE ON THE SURPLUS 
MARKET ARE COMPLETE WITH DYNAMOTOR FOR 24-VOLT OPERATION. 
THE DYNAMOTORHASLITTLE USE INMOST HAM SHACKS, BUT DON’T 
DISCARD THE DYNAMOTOR MOUNTING BASE. THERE'S PLENTY OF 


SPACE ON ONE FOR CONSTRUCTING A COMPLETE AC POWER SUPPLY. 


BY US ING A STANDARD 50 MA. REPLACEMENT POWER TRANSFORMER 
AND CONNECTING THE 5 AND 6.3 VOLT WINDINGS IN SERIES YOU 
HAVE SUFFICIENT FILAMENT VOLTAGE FOR THE 12-VOLT TUBES. 
THIS REQUIRES PARALLELING THE FILAMENTS BUT THE JOB IS 
EASY AND YOU HAVE NO FUTURE REPLACEMENT PROBLEM. 


NOTE: - WHEN CONNECTING THE 5 AND 6.3 VOLT WINDINGS IN 
SERIES BE SURE THEY ADD; OTHERWISE THE RESULTING VOLTAGE 
WILL BE THE DIFFERENCE (1.3 VOLTS). 


THE POWER TRANSFORMER IS MOUNTED 1/4" ABOVE THE BASE, 
USING Two 1/2" xX 3/4" ANGLE BRACKETS ATTACHED TO SIDE OF 
TRANSFORMER OPPOSITE THE LEADS. THE LEAD SIDE IS MOUNTED 
OUT AND THE LEADS ARE DRESSED UNDER THE TRANSFORMER TO 
THE SOCKET AND OTHER TERMINALS. 


UNDER CHASSIS VIEW 


Fig. 2 


TO PARALLEL RECEIVER FILAMENTS 


ALL SCR-274N RECEIVERS ARE WIRED FOR 24V FILAMENT OPERA- 


TION. TO PARALLEL THE FILAMENTS FOR 6 OR 12V OPERATION, 
REMOVE WHITE WIRE FROM PIN #2 OF V8 AND CONNECT TO PIN 7 
OF V7. THIS WHITE WIRE RUNS FROM CONDENSER 5413 To V8. 
CONNECTPIN 2 OF V8 TO PEN 1 (GROUND). RUN NEW LEADS FROM 
PIN 7 OF V7 TO PIN 2 OF V5ANDTO PIN 2 OF V4. THIS PUTS 
ALL TUBE FILAMENTS IN PARALLEL. SEE FIG. 2 


TUNING 


FOR LOCAL TUNING A SPLINE AND STANDARD 4" SHAFT KNOB 
CAN BE USED, OR THE CABLE CONNECTOR CAN BE REMOVED FROM 
THE FRONT PANEL AND A KNURLED SHAFT TYPE KNOB WITH EXTEN- 
SION SHANK USED. FOR REMOTE TUNING USE A FLEXIBLE SHAFT 
AND REMOTE CONTROL BOX OR SUITABLE TYPE OF CRANK. 


; GAIN CONTROL AND BFO SWITCH 


REMOVE PLUG-IN BOX FROM FRONT OF RECEIVER AND SAVE ONLY 
THE SMALL PANEL AND MOUNTING SCREWS. INSTALL GAIN CONTROL 
AND BFO SWITCH ON THIS SMALL PANEL; MAKE CONNECTIONS [IN 
ACCORDANCE WITH FIG. 3:BY SOLDERING DIRECTLY TO THE SMALL 
BANANA PLUGS. 

FOR A NEAT INSTALLATION THE GAIN CONTROL CAN BE PLACED 
IN THE CENTER OF THE SMALL PANEL AND THE BFO SWITCH IN- 
STALLED ON RIGHT SIDE OF THE RECEIVER FRONT PANEL DIRECTLY 
OPPOSITE “ALIGN INPUT" CONDENSER. TO PROVIDE ROOM FOR 
SWITCH, REMOVE THE 3 MFD CONDENSER (C-5) AND ITS ASSOCI- 
ATED WERE. THIS CONDENSER ISNOT REQUIRED EXCEPT IN AIR- 
CRAFT INSTALLATIONS. 


Alternate Connections for Gain Control'|BFO Switch and Speaker 


GAIN 


ae CONTROL 
© 


GAIN 
CONTROL 


BFo sw OFF BFO Sw OFF. 
FRONT PANEL CONNECTIONS - OUTSIDE VIEW REAR SOCKET CONNECTIONS - OUTSIDE VIEW 


Fig. 3 
“SPEAKER AND HEADPHONE PROVISIONS 


THE OUTPUT OF THESE RECEIVERS {S SUFFICIENT FOR SMALL 
SPEAKERS. WHERE THE BFOIS NOT REQUIRED, THE TRIODE SEC- 
TION OF THE 12SR7 CAN BE USED AS A FIRST AUDIO STAGE TO 
INCREASE THE AUDIO POWER, 

[F THE SPEAKER BEING USED DOES NOT HAVE A TRANSFORMER 
TO MATCH THE OUTPUT IMPEDANCE, IT WILL BE BEST TO REMOVE 
THE. OUTPUT TRANSFORMER IN THE RECEIVER AND REPLACE IT WITH 


‘A SUITABLE TRANSFORMER. 


SPEAKER OR HEADPHONE CONNECTIONS CAN BE SOLDERED TO 
THE REAR SOCKET, OR PIN-JACKS INSTALLED IN FRONT OR REAR 
PANEL. 


SCR-274N CONVERSION REFERENCES 


RECEIVERS 
CONVERTING THE SCR-274N RECEIVERS CQ Nov 47 
THE LAZY MAN'S Q5-ER (BC- 453) QST JAN 48 
BC-946 BROADCAST RECEIVER RC FEB 48 
CONVERS+TON OF THE SCR-274N RcVRS RN JUN 48 
Q5-ER FOR BC-348 OWNERS QST JUN 48 
PUTTING THE BC- 455 On 10 CQ Sep 48 
BANDSPREADING THE BC-455 CQ Nov 48 
MoRE SELECTIVITY FOR THE BC-455 RC Dec 48 
TRANSMITTERS 

CONVERTING THE SCR-274N (BC- 457) CQ MAY 46 
10-METER MOBILE WITH THE SCR-274N CQ JAN 48 
CONVERSION NOTES ON THE BC-696-A RN Mar 48 
BC- 459 - 40 AND 20-METER OPERATION CQ MAR 48 
ARC-5 TRANSMITTER MODIFICATIONS QST JUN 48 
VARIATIONS IN THE MODIFICATION OF THE 

SCR-274N TRANSMITTERS CQ JUL 48 
BANDSPREADING THE SCR- 27 4N CQ AuG 48 
VFO FROM SURPLUS (BC- 458) t RC JAN 49 

RC --RADIO CRAFT RN - RADIO NEWS 


THE SURPLUS RADIO CONVERSION MANUALS PUBLISHED BY 
EDITORS AND ENGINEERS CONTAIN A WEALTH OF INFORMATION, 
MOST OF IT NOT AVAILABLE FROM MAGAZINE ARTICLES. 


Volume #1 — Has 12 PAGES DEVOTED TO CONVERTING THE SCR- 
274N RECEIVERS FOR MOBILE USE, 10 METERS, AND THE BC-453 
ASA OOCER Et sAL SOVBe sel mse Salen  OAGnt 41 ea OAs. MOOR. 
SGR-07 ANiLDX tS CRO eL ey och es tOs . PLUSIOSURPEUS: TNDEX, 


VT TUBE CHART. $2.60 postpaid 


Volume #2 — HAS 18 PAGES DEVOTED TO CONVERTING THE SCR- 
274N RECEIVERS AND TRANSMITTERS TO 10 METERS. ALSO BC-357, 
375, APS-13, ART-13, ARC-5 VHF RX/TX, AM-26, GO-9/TBW, 
TA-12B, LM FREQ. METER, ARB DIAGRAM ONLY, SELENIUM REC- 
TIFIER CIRCUITS, AND SURPLUS BEAM ROTATING MECHANISMS. 


SREPCO 2-25-49 $2.60 postpaid 


MODIFICATIONS OF BC=):5), 


A. Addition of more effective automatic volume control: 


1. Remove R11. 

2. Break the connection between pin 5 of 12SR7 and ground. 

3. Connect a 1M-ohm $-watt resistor from pin 5 of 12SR7 to ground. 

he. Connect a iM-ohm g-wabt resistor from pin 5 of 12SR7 to hot side of 
C15A. (This was just an easy spot to reach. This resistor can be 
inserted between 12SR7 and the hot side of the mounting where R11 was 
removed. ) 


This modification is shown in a Verifax copy I have from somebody's book 
on these receivers. 


Be Addition of audio gain control. 


1. Remove R18. 
2. Unsolder and lift up the end of R19 that was connected to R18. 
3. Cut a convenient length of 3-conductor cable (or 3 individual wires) 
and connect as follows: 
(Say the wires are black, white, and red) 
ae Black wire to grounded terminal where R18 was. 
b. Red wire to hot terminal where R1§ was. 
Gc. White wire to free end of R19. 
hi. With the receiver upside down and the dial toward you, lead cable (or 
wires) to the right, between the mounting lugs of a couple of the 
condensers mounted there, and to the back of the receiver along the 
Side of the chassis. This may be an unnecessary precaution, but it 
keeps the leads away from the audio wiring in the center rear of the 
receiver and reduces the possibility of feedback. 
5. Install a 500,000-1,000,000 ohm potentiometer wherever convenient and 
connect the other end of the 3-conductor cable (or 3 wires) as follows: 
ae Black wire to cold end. 
b. Red wire to hot end. 
c. White wire to wiper-arm terminal. through. 
6, File a small notch in the back of the receiver chassis for the wires to go/ 
The potentiometer replaces R18, which is 510,000 ohms. I couldn't find a 
500,000-ohm pot, though, so I used a 1l-megohm pot and it works fine. My 
leads from the receiver to the potentiometer are nearly 3 feet long and I 
have had no trouble with feedback. 


Ge Modification for use of BFO with AVC. 


When the AVC is installed as described, the BFO works on it and reduces the 
gain of the receiver tremendously. To correct this, install a 50,000-ohm 
resistor across the terminals of the BFO on-off switch. This reduces the 
BFO injection about 50%, but it is still adequate. The effect of the BFO 
on the gain is still noticeable, but the receiver would still be OK for 

all but the weakest signals. 
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CONVERTING THE SCR-274N COMMAND SET RECEIVERS 
(BC-453 Series) 


"Q-5'er" CONVERSION 10-METER CONVERSION 


Introduction: 


The SCR-374N series of command-set receivers includes the BC-453, 
BC-454, and the BC-455. Almost identical counterparts to these three are 
available in the ARC-5 command-set series. 

The BC-453 (andits ARC-5 equivalent) is quite effective and justifiably 
popular as a "sharp-channel" i-f system to follow a conventional communi- 
cations receiver, Either the BC-454 or the BC-455 may be used intact as 
a communications receiver, but it will be found that the receivers are ex- 
cessively broad in selectivity due to the high value of intermediate fre- 
quency which is employed. However, due to this relatively high i.f. either 
of the latter types of receiver may be converted for image-free operation 
on the 10-meter band by revamping the r-f coil assembly and the main 
tuning capacitor. In addition, several changes are required in the audio 
circuit. These changes are similar to those suggested previously for the 
BC-946B conversion. 


(a) General Description: 


The command-set receivers, designed for aircraft use, are light, very 
compact, and totally shielded in an aluminum case. Each is a 6-tube 
superheterodyne with one r-f stage, two i-f stages, mixer, detector, beat 
oscillator and audio. All are designed to operate from a 28-volt d-c 
source, with a dynamotor supplying the plate voltage. 

The units of this series are substantially identical with the exception 
of the main tuning capacitor, and the r-f and i-f coils which are plug-in 
units. Frequency coverages and intermediate frequencies are as follows: 


Unit Frequency Coverage Intermediate Frequency 
BC-453 190 to 550 ke. 85 ke. 
BC-454 3 to 6 Mc. 1415 ke. 
BC-455 6 to 9.1 Mc. 2830 ke. 


(b) Ten-Meter Conversion--Modifying the R-F Coil Assembly: 


This modification involves rewinding of the coils in the plug-in coil 
assembly to obtain coverage ofthe 28-Mc. band. Modification of the tuning 
capacitors to obtain bandspread operation is discussedina later paragraph. 


L 1 (Ant. coil) - Remove the existing winding and rewind with 6 turns of 
#18 enameled wire, space wound the full length of the coil form. 

L 2 (RF mixer coil) - Remove the existing "honey-comb" coil with the ex- 
ception of the last layer. This will leave approximately 9 turns for 
L 2. 
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CONVERTING THE SCR-274N COMMAND SET RECEIVERS 
(BC-453 Series) 


: 


"Q-5'er" CONVERSION 10-METER CONVERSION — 


Introduction: 


The SCR-274N series of command-set receivers includes the BC-453, 
BC-454, and the BC-455. Almost identical counterparts to these three are 
available in the ARC-5 command-set series. 

The BC-453 (andits ARC-5 equivalent) is quite effective and justifiably 
popular as a "sharp-channel" i-f system to follow a conventional communi- 
Cations receiver, Either the BC-454 or the BC-455 may be used intact as 
a communications receiver, but it will be found that the receivers are ex- 
cessively broad in selectivity due to the high value of intermediate fre- 
quency which is employed. However, due to this relatively high i.f. either 
of the latter types of receiver may be converted for image-free operation 
on the 10-meter band by revamping the r-f coil assembly and the main 
tuning capacitor. In addition, several Changes are required in the audio 


circuit. These changes are similar to those SuggeSted previously for the 
BC-946B conversion. 


(a) General Description: 


The command-set receivers, designed for aircraft use, are light, very 
compact, and totally shielded in an aluminum case. Each is a 6-tube 
Superheterodyne with one r-f stage, two i-f stages, mixer, detector, beat 
oscillator and audio. All are designed to operate from a 28-volt d-c 
source, with a dynamotor supplying the plate voltage. 

The units of this series are Substantially identical with the exception 
of the main tuning capacitor, and the r-f and i-f coils which are plug-in 
units. Frequency coverages and intermediate frequencies are as follows: 


Unit Frequency Coverage Intermediate Frequency 
BC-453 190 to 550 ke. 85 ke. 
BC-454 3 to 6 Mc. 1415 ke. 
BC-455 6 to 9.1 Mc. 2830 ke. 


(b) Ten-Meter Conversion--Modifying the R-F Coil Assembly: 


This modification involves rewinding of the coils in the plug-in coil 
assembly to obtain coverage ofthe 28-Mc. band. Modification of the tuning 
capacitors to obtain bandspread operation is discussedina later paragraph, 


L 1 (Ant. coil) - Remove the existing winding and rewind with 6 turns of 
#18 enameled wire, space wound the full length of the coil form. 

L 2 (RF mixer coil) - Remove the existing "honey-comb" coil with the ex- 
ception of the last layer. This will leave approximately 9 turns for 
L 2. 
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L3 (RF mixer coil) - Remove the existing winding and rewind with 5 turns 
of #18 enameled wire, spacing the winding evenly the full length of the 
coil form. 

L 4 (Osc. coil) - No alteration is necessary on this coil. 

L 5 (Osc. coil) - Remove the existing winding and rewind with 5 turns of 
#18 enameled wire, close spaced. L 5 should be between 1/8 and 3/16 
inch from L 4, 


(c) Modify ing the Tuning Capacitor: 


In order to provide sufficient spread of the 10-meter band, it is neces- 
sary to reduce the capacitance of each section ofthe tuning capacitor, This 
is accomplished by removing all the rotor plates except the two end ones 
in each section. Care should be taken so as not to damage the remaining 
plates, 

With two rotor plates in each section, the band spreadfor 27 to 30 Mc. 
will be approximately 3.5 to 4.7 on the calibrated dial. Using only one 
rotor plate per section, the 27 to 30 Mc. band will cover approximately the 
entire dial of the receiver. 

To facilitate alignment of the receiver after modification, drill neces- 
sary holes (1/4 ) to expose the trimmer capacitor adjustment screws with 
the shields in place. Since the added cppacitance of the shields tends to 
detune the circuit, it is preferable to align the receiver with the coil 
Shields in place. 

It should be noted that the oscillator frequency must be tuned above 
the incoming frequency to obtain tracking over the entire dial. 


(d) Changes in the Audio Circuit: 


Unless the BFO (V-7 stage) is specifically desired, it should be con- 
verted toa first audio amplifier. This additional stage gives sufficient 
increase in audio gain for satisfactory speaker operation. 

Even though some conversions use the existing RF gain control me- 
thod (approximately 20K. variable between cathode and ground), it is gen- 
erally preferred to have the RF gain remain maximum and use the con- 
ventional AF gain control. This is a convenient addition, especially if 
stage V-7 is changed to the first audio amplifier as mentioned above and 
as shown in Fig. 1. Whenthe AF gain control is used, the cathode buss 
lead (labeled "gain control line') to pin #1 of J-1 is connected directly to 
ground, 

With reference to Fig. 1 it will be noted that the 12A6 (V-8) is used as 
the output stage, R-C coupled to the first audio stage through the AF gain 
control. A conventional plate to voice-coil output transformer replaces 
the existing output transformer Tl. The output transformer used must 
match the speaker voice-coil impedance to the required plate load impe- 
dance of the 12A6; this is approximately 7500 ohms, The existing output 
transformer, T1, is designed for a load impedance of either 300 ohms or 
4000 ohms, These outputs were used for headphone reception. 

V2 is a neon type, peak-limiting device and should be removed unless 
specifically desired. 
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For headphone reception with the above modification of the audio cir- 
cuit, and open-circuiting type jack should be used at the plate output of the 
first audio amplifier. This jack is inserted betweenthe coupling capacitor, 
C-29, and the grid of the 12A6. 


(e) AVC Circuit: 


For optimum signalto noise performance, the RF stage should operate 
at maximum gain. This requires removing the AVC voltage from this 
stage. Todothis, disconnect R2 from the AVC line and ground at some 
convenient point. (R2 is V3 grid resistor.) 

Due to the high gain of the RF and IF sections of this set, some AVC 
action is obtained from the existing circuit. (Diode action of control 
grid of second IF amplifier.) If more AVC is desired, it can be obtained 
from the unused diode plate of V-7 (12SR7) in the conventional manner. 
For this change refer to Fig. 1. 

In using the diode section of V-7 for the AVC, it is necessary to re- 
move R11 from the V-6 grid circuit. Refer to Fig. 1 for the added AVC 
components to V-7. 


(f) Power Supply: 


The most convenient AC power supply to use with theSe receivers is 
the one shown in Fig. 2. By using the cathode type rectifier (6X5), the 5 
and 6.3 volt windings are usedin series which gives approximately 12 volts 
for filament supply. This permits the use of the existing tubes with just 
minor changes in the filament circuit as shown in Fig. 2. 

Correct polarity (phasing) of the two filament windings should be ob- 
served to obtain the proper additive voltage. 


(g) Mechanical Modifications: 


To complete the receiver conversion, the following mechanical modi- 
fications should be made: 

The added controls, OF F-ON switch, volume control, and headphone 
jack should be brought out in the front panel. This is accomplished by 
removing all of the hardware of the J-1 plug assembly located on the front 
panel, An aluminum plate is mounted over the opening left ny the J-1 plug 
and serves as a panel mount for the controls. 

When removing J-1, all connecting leads can be removed from the set 
except the one labeled "gain control line’ which is connected to pin #1. 
This lead is grounded as stated above in section (d). 

Witha bit ofingenuity and patience, the power supply can be located on 
the receiver chassis in the former dynamotor position. However, if the 
power supply is constructed as a separate component, the J-3 position can 
be used as the connecting plug. 

All leads can be removed from J-2; lead to pin #2 is the filament lead 
and is connected to the new filament source. 

It is apparent that the several components connected to J-3 are not 
needed for AC operation and canbe removedto provide more space for the 
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modifications and additional parts as were the BFO components of the V-7 


stage. 
NOTE: For schematic diagram refer to Fig. 1 of the BC 946. 


(h) Use of the BC-453A asa Q-5'er’: 


The BC-453A command receiver operates with an i.f. of 85 kc., which 
permits it to havean unusually sharp response characteristic, The normal 
method of using this receiver as a 'Q-5'er’ is to convert the audio system 
and the power supply as just described, and then to couple a shielded wire 
with a probe on the end into the communications receiver in the region of 
the last i-f stage. The BC-453 will operate, without modification, as a 
sharp i-f channel for any receiver having an intermediate frequency from 
190 to 550 kc. Greatest selectivity will be obtained with the fiber rods 
‘which protrude from the center of the top of eachof the i-f transformers 
pulled out as far as they will go for each of the three transformers, This 
degree of selectivity, which may be too much for comfortable listening to 
a phone contact, may be reduced by stagger tuning the i-f transformers 
slightly, or by pushing down one or more of the fiber rods. 

The BC-453A may be operated in conjunction with a BC-348 as a sharp 
channel either by making modifications in the r-f coil assembly of the 
BC-453A. or by using a frequency-converter stage. It is possible to re- 
move turns from the coils in the r-f assembly until the front end of the 
receiver will tune to the 915-kc. i.f. of the BC-348,. The alternative 
method of using the BC-453A in conjunction with the BC-348 is to use an 
outboard mixer stage between the output of the BC-348 and the input of the 
BC-453A. This mixer stage should accept the 915 kc, signal from the 
BC-348 and convert it, using conventional broadcast receiver components, 
to a frequency in the vicinity of 456 kc, for feeding to the input of the BC- 
453A. A 6SA7 tube is ideally suited to performing the frequency conver- 
sion which is required, 


ay Pie AAA Va aw” @ “ery iP : af ath ra » ae : bifed q veh AD oe 
c dat 7 i ; his : ai! i be : bith yea a j r 
" + x ‘ ; ’ Me ad = ty 
2 Ae [oy ee AM -5* nye Wada) oat 085 its a) wo 
mow LT + 
x ar ; : 


wenn —— wees ee age Sune Fae -_ ee 


; Li gusetcartes ee OE 
» 4 46 Teves g ts 
enhy 3 42 | gate 
staal 
sit! ont! Gi Ga 
J fT 


ork itaeetiecnetellicn aliens eit cation aaa lieth on ae an ee ee ~ PAPE Oe Mee mem are ee. | ARE EER ROR se ay ae yh Oe eS rere et 8 ce me 


Avoio Secrion For Converréo SCR-274N 
(8C-453ZA) SERIES RECEIVER 


TO AVE BUSS iMeéeg ‘Meg 
, is 


ead rr 


‘SOmmt 


sea a 
| 


: 


Nore: Should No/se Limiter 
Crrcewit be desired refer to 
conversion of BC -946, page 57 | 


RF Corn Ser 
Syw7@o0u 2-5 


For original schematic 
diagram refer to BC-946, 


page SE 


Sym@oL Z-5A 
RF ANT 


, 
a -" . 
AS , raAHad LA oe SR 
‘eats : * 
ae ” 
“ | > 
{ 
; 
{ 
x 
| * ; “a 
~ 
— 
7 ‘> f 
) neji Y, 
ae | a 
w,* i a ~ 
AN, ys ; 
¢ A 
o 
' 
y ¢ 
Ss a he i. 
4% hi hy 
ee a 
{ 
7” 
- 
bal | 
» 
¥ 1 ‘ | 
i . 4 
*] ) 
’ fad Oy : 
re gay 14 ne 
; ; ‘ A ; pariah ve ietiheiss 7 Ae 
ae . $y nee : oi. ae ” ; , ¥ 
Pe yt 
nan we : 
‘ as . 
a? « , 


RESISTANCE TO GROUND FROM RECEIVER TERMINALS 


Resistance to ground in ohms from all socket and receptacle terminals in 
the receivers. Use ohmmeter in Selective Analyzer Model 665, Type 2, part 
of Test Set I-56-A. Disconnect the receiver from the rack. Remove adapter 
and dynamotor. 


V-7 V-8 
V-3 V-4 V-5 V-6 (Tube VT-1383) (Tube VT-134) 
(Tews VT-181) (Tube VT-132) (Tube VT-131) (Tube VT-131) Det.-CW Audio 
Terminal R-F Amp. Mixer ist LF. 2nd IF. Ose. Amp. J-1 J-2 J-3 
1 0 0 0 0 0 0 300,000 0 0 
2 0 8 8 0 51,000* 8 0 8 330 
100,000* 
3 300,000 14,000 300,000 510 0 15,000 H 14,000 300,000 
4 H 7,000 100,000 100,000 510,000 14,000 330 a 314,000* 
. 116,000° 
5 390,000 52,000 300,000 510 0 2,000,000 314,000* — 7,000 
116,000* 
6 7,000 §20,000* 7,000 7,000 334,000* H 8 oe H 
210,000* 121,000* 
7 8 8 8 8 8 8 H a 14,000 
8 14,000 620 14,000 14,000 0 1,500 H — _— 
Top Cap — wt — — —_ — — — —_ 


*Upper value is for Radio Receiver BC-453-A (or -B), and lower is for Radio Receivers BC-454-A (or -B) and BC-455-A (or -B). 
**Not over 20 ohms (the resistance of L-3). 

Notes: H signifies over 2 megohms, the practical limit of the ohmmeter. The value of 300,000 appears in several places; this is 
the leakage resistance of C-5. Apply positive lead of ohmmeter to C-5 and negative to ground for consistent results. 


The resistance to ground from each terminal in Radio Control Boxes BC-450-A, BC-496-A and BC-473-A (or -B) (all switches in 
mid-position), the receiver rack,.and Adapter FT-230-A is either 0 or H as follows: 


J-4, all H; J-6, J-7, all H except 3; J-18, J-19, J-20, all H except 1; J-21, J-22, J-23, all H except 4; J-24, all H except 2, and 
J-25, J-26, J-27, all H except 8 and 4 (INCREASE OUTPUT control at maximum). 
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RESISTANCE TO GROUND FROM RECEIVER TERMINALS 


Resistance to ground in ohms from all socket and receptacle terminals in 
the receivers. Use ohmmeter in Selective Analyzer Model 665, Type 2, part 
of Test Set I-56-A. Disconnect the receiver from the rack. Remove adapter 
and dynamotor. 


V-7 V-8 
V-3 V-4 V-5 V-6 (Tube VT-133) (Tube VT-134) 
(Tee VT-181) (Tube VT-132) (Tube VT-131) (Tube VT-131) Det.-CW Audio 
Terminal R-F Amp. Mixer ist LF. 2nd LF. Osc. Amp. J-1 J-2 J-3 
1 0 0 0 0 0 0 300,000 0 0 
2 0 8 8 0 51,000* 8 0 8 330 
100,000* 
8 300,000 14,000 300,000 510 0 15,000 H 14,000 300,000 
4 H 7,000 100,000 100,000 510,000 14,000 330 — 314,000* 
116,000* 
5 30,000 52,000 300,000 510 0) 2,000,000 314,000* — 7,000 
116,000* 
6 7,000 §20,000* 7,000 7,000 334,000* H 8 — H 
210,000* 121,000* 
7 8 8 8 8 8 8 H — 14,000 
8 14,000 620 14,000 14,000 0 1,500 H — — 


Top Cap sist +s Ls — = = oe a Ss 


*Upper value is for Radio Receiver BC-453-A (or -B), and lower is for Radio Receivers BC-454-A (or -B) and BC-455-A (or -B). 
**Not over 20 ohms (the resistance of L-3). 


NoTEs: H signifies over 2 megohms, the practical limit of the ohmmeter. The value of 300,000 appears in several places; this is 
the leakage resistance of C-5. Apply positive lead of ohmmeter to C-5 and negative to ground for consistent results. 


The resistance to ground from each terminal in Radio Control Boxes BC-450-A, BC-496-A and BC-473-A (or -B) (all switches in 
mid-position), the receiver rack,.and Adapter FT-230-A is either 0 or H as follows: 


J-4, all H; J-6, J-7, all H except 3; J-18, J-19, J-20, all H except 1; J-21, J-22, J-23, all H except 4; J-24, all H except 2, and 
J-25, J-26, J-27, all H except 3 and 4 (INCREASE OUTPUT control at maximum). 
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CW. OSC. SHUT-OFF LINE 
AS WEWED 


FROM OUTSIDE SEE SCHEMATIC DIAGRAM OF 
RECEIVING EQUIPMENT FOR 
JACK CONNECTIONS 


OETA SCHEMATIC DIAGRAMS 
COIL ASSEMBLIES AND TRANSFORMERS 
SYMBOL TI 
OUTPUT TRANSFORMER 
i ata RECEIVER BC- 454-4 


SYMBOL 7596 Svym@oi 738 SvuBo. 754 


R-F OSC ATOR WF age 1 EK a+ aT Tues SYMBOL TI 


GUTPUT TRANSFORMER 
\—————————— RF COIL UNIT (3-6 MC) SYMBOL 28 ——————— MAOIO RECEIVER BC-454-8 


SyMBOL 21 SYMO@OL 22 SYMBOL 73 SvMBOL 74 
IST FF 2ND FF SRO 1-F Cw OSCILLATOR 
1415 KC 1418 KC 1418 KC 141§ KC. 


) ee oe ee 


CIRCUITS INR COIL SET, I-F COUPLING UNITS, C WOSCILLATOR, ANDO OUTPUT TRANSFORMER. 
THE TERMINAL NUMBERS ON THESE UNITS AGREE WITH THOSE SHOWN AT THE CORRESPONDING 
LOCATIONS ON THE PRACTICAL WIRING DIAGRAM. 


FIRST I-F AMR SECOND I-F AMP 
(VT-13t) (VT-134) 


GAPACITORS 


L6, L7 | iN IST IF 
L8,L9 | IN 2ND IF R$ =| 180,000 

C6 (A,8,C) L1G, LI! | 13RD 1 Ré | 200,000 
ler (a,8,C) U2, Li3| Cw OSC. ry | 200 

seed LM | RE GwOKE, 12 || RB | 200 

ce Ro =| «620 

Glo Rio | 360,000 
Gil Ril | 100,000 
Cie Riz | S10 

cis ns | 200 
\o4 | RI4 | 190,000 
CIS (A,B,C) | 08/08/05 MF RB | $100 

C16 (A,B,C) | 22422722 uF Ri | 81,000 
Ci? 1@O MMF R17 4,000 
cle (7? weer Re $10,000 
cid 'BO ha ROF i] ate 100, 
| 620 (A,B,C) 08401208 mF 

rd 17 nant 

Cae 180 Mae 

C23 180 MME. 

ces 200 MMF 

c2s ,001 ME" 

C26 100 MMF 

ca? 100 MMF 


% WIRING CAPACITANCE (LESS THAN 2 nan). 
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FIRST I-F AMR 
(vT-131) 


WORMAL CONNECTION 


PUT TRANSFORMER 
| RECEIVER BC- 454-4 


C6 (4,8,C) 
CT (A,8,C) 
ce 


cg 

cio 

Cll | 

ci2 

(C13 

| Cia i 

SYMBOL CIS (4,8,C) |.08/08A08 ur 

Pur 9 CG (A,B,C) | 22422/22 mF 
O RECEIVER 8C-456-8 |C!7 180 wer 

cle 17 amr 

cle 100 MMF 

C20 (A,6,C) | 03/01/08 mF: 


Cet 


TUBE SOCKET TERMMALS AS VIEWED FROM BOTTOM 
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PLUG PL-192 
SUBSTITUTED FOR PLU 
PL-152, SHOWN BELOW, 
WHEN ADAPTER FT-260-A 
(LOCAL CONTROL) IS USED. 


3RO RECEIVER 
CONNECTS HERE 


2NO RECEIVER 
CONNECTS HERE 


> QOQQO 


Cw OSC SHUT-OFF LINE 


ci68 

T ose R22 cw osc. GAIN | 

= = SHUT-OFF CONTROL 1ST RECEIVER 
j LINE LINE | CONNECTS HERE 


2sov. 


1, GAPACITOR ABBREVIATIONS, 

MMF - MICROMICROFARADS 

MF - MICROFARADS 
2. ALi PLUGS AND RECEPTACLES ARE SHOWN AS VIEWED FROM THE OUTSIDE. 
3. ALL RELAYS ARE SHOWN IN THE WON- ENERGIZED POSITION. 
4 
5. 


RACK FT-220-A 
(THREE RECEIVERS) 


i Pe PP MITANCE BETWEEN PIN PLUGS IN THE 2NO 1-F RECEPTACLE CONSTITUTES 

. TERMINAL NUMBERS APPEARING ON RECEPTACLES OF JACKS IN RECEIVERS AND 
ADAPTERS ANO ALL CIRCUIT SYMBOLS ARE FOR REFERENCE PURPOSES ONLY. 
THEY DO NOT APPEAR ON THE EQUIPMENT. 

6. TRANSFORMER Ti IN BC-453-8, BC- 454-8 AN)) BC- 455-8 RECEIVERS IS PROVED 
WITH A TAP (TERM.6) FOR LOW IMPEDANCE HEADSETS. THESE THREE RECEIVERS 
AND RADIO RECEIVERS BC-453-A, BC-454-A AND BC- 455-A ARE NORMALLY 
FURNISHED WITH CONNECTION SHOWN IN SOL!D LINES FOR USE WITH HIGH 
(IMPEDANCE (8000 OHMS) HEADSETS, RADIO RECEIVERS BC-453-8, BC-454-8, , : : . 

ANO BC- 455-8 CAN BE CHANGED FOR USE WITH LOW IMPEDANCE HEADSETS veminue OF FIRST CONTROL OF SECOND CONTROL OF THIRD 

E : PL-1S2 RECEIVER 

AS SHOWN IN DASHED LINES. SEE FIG. 39. 7 ‘ e s 


BY REMOVING THE TWO WIRES ON TERMINAL 3 AND CONNECTING THEM TO TERMINAL 6 


CAPACITORS l INDUCTORS 
| _Syweor [bescmerion | svmBoL [DESCRIPTION | SYMBOL DESCRIPTION || SYMBOL | DESCRIPTION | 


8.sumF | .OO6 MF u-I ANT. INPUT 


+ 
WHITE BLACK 


PRIMARY 
SOURCE 
24-28 VOLTS 
0.C. 


Ee) 


RESISTORS MISCELLANEOUS 


OUT PUT 


» 
' 


5,100 


‘ 
SMF L-2,L-3 RF AMP R-2 2,000,000 51,000 TRANSFORMER 8 
180 MMF .OO1MF L-4,L-5 RF OSC R-3 51,000 51,000 v-,v-2 NEON TUBES * 
17 MMF S MF L-6,L-7 in iSTiF R-4 620 510,000 K-1,K-2,K-3 REC OUTPUT - 
IBOMMF LESS THAN || L-8,t-9| IN 2NOQiF R-5 150,000 100,000 TRANS.S IDE - 5 
L-10,t-1 | in 3RDiF ® R-6 150,000 2,000,000 | TONE RELAYS 
17 MMF L-12,L-13 | cw osc R-7 200 1,500 F-1,F-2,F-3 | 10 AMP FUSES 
200 MMF 18OMMF 750 MMF RF CHOKE R-8 200 7,000 H 
40 MMF 180MMF M2 R-9 620 7,000 
240MMe 200mMF AF CHOKE R-10 360,000 | 
3SuMr .OOIMF 3H R-t1 : 100,000 0-50,000 
1GOMMF 100 MMF 510 0-50,000 RADIO CONTROL BOX : 
I7MMF 165 MMF 200 0-50,000 | C-450-A 
1SOMMF 34MMF 100,000 0-50,000 [| | 
' 


& VALUES SHOWN WITH AN ASTERISK VARY WITH THE RADIO RECEIVER. THOSE SHOWN IN THIS TABLE APPLY TO RADIO RECEIVER 
~456-B(6-9.1MC) ONLY. ADDITIONAL CIRCUIT ELEMENTS WHICH MAY BE REQUIRED IN THE OTHER RADIO RECEIVERS ARE NOT 
SHOWN IN THE TABLE OR IN THE ABOVE SCHEMATIC CIRCUIT OF RADIO RECEIVER BC -455-8. . TYPICAL SCR-274N RECEIVER DIAGRAM 
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CONVERTING THE ARC-5 AND BC-454 SERIES 
RECEIVERS FOR OPERATION ON 10 METERS 


The ARC-5 and BC-454 "Command Set" series receivers may be converted into 
10-meter receivers that are hard to beat. They are especially well adapted for 
mobile use. One of these receivers can be used in conjunction with the ARC-5 
transmitter on 10 meters, as described elsewhere in this manual, to make up a 
very economical mobile installation. 


(a) General Description: 


The receivers are very compact, light, and completely enclosed in an aluminum 
case. The basic circuit is that of a 6-tube superhet designed to obtain its "B" volt- 
age from a 28-volt dynamotor normally clipped onto the rear of the chassis. (For 
additional data and other uses for these units, see Volume I of this manual.) 

All units of the series are nearly identical with the exception of frequency cov- 
_ erage and intermediate frequencies, which are given in the following chart: 


Navy Army Freq. Coverage IF Freq. 
BC-453 190-550 ke. . 85 kc. 
BC-946B 520-1500 ke. 239 ke. 
R26/ARC5 BC-454 3-6 Mc. 1415 ke. 
R27/ARC5 BC-455 6-9 Mc. 2830 kc, 


The first two receivers listed are not recommended for 10-meter operation due 
to the low intermediate frequency. 

The following instructions are applicable to all models. However, if the ARC-5 
series is used special attention should be paid to the following points. The ARC-5 
receivers differ from the BC-454 series in that they use a 12SF7 tube at V6 as the 
second IF and AVC, whereas the command sets use a 12SK7 as second IF and the 
AVC is taken from the 12SR7 stage. This causes some change in the audio circuit 
components, due to the different AVC circuits. A diagram (Fig. 3) is given of the 
ARC-5 after conversion. 


(b) Filament Circuit Changes: 


As the filaments were originally wired for 28-volt operation (in series parallel) 
it will be necessary to rewire them for 6-volt operation by placing all tubes in 
parallel with one side common to ground. The hot filament lead may be brought out 
on pin 6 of the rear plug. (Wires on this pin were part of the original filament cir- 
cuit and may be removed.) All extra filament wiring as used in the original 28-volt 
system should be removed, along with the filament choke L-14, 

The present 12-volt tubes should be replaced with their 6-volt equivalents as 


Original Replacement 
12SK7 6SK7 

12K8 6K8 

12SR7 6SR7 or 68Q7 
12A6 6K6, 6V6 or 6F6 
ARC-5 Only-12SF7 68 F7 


No changes in wiring are necessary when substituting 6-volt tubes. 
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(c) Removal of Present CW Oscillator Stage: 


It is assumed that the CW oscillator will not be desired on 10 meters. Since 
this stage can be made into an additional stage of audio, all wires to terminals 6 and 
2 of the 12SR7 tube and all wires to terminal 5 of the 12A6 should be removed. This 
operation causes the following component parts to be useless. Hence they may be 
removed. R14, C26, L12, L13, C27, C28, Ri5, R18, R19, R20, R16, R17, C29. B 
will be necessary to refer to the original circuit (Fig. 1) to locate and remove these 
parts. Once again some confusion may arise if the ARC-5 is being converted, so be 
careful to remove only the parts associated with the CW oscillator circuit. 


(d) Addition of First Audio Stage: 


The operation just accomplished causes the triode section of the 12SR7 tube to 
be free for use as a stage of resistance-coupled amplification. Refer to the circuit 
of Fig. 2 if the BC-454 series is used and to Fig. 3 if the ARC-5 is used. 

The audio volume contro] included in the revision is mounted on the front panel 
in place of the original adapter plug, from which all wiring can be removed. How- 
ever, the wire labeled "Gain Control Line" on the circuit diagram normally went 
through an external 50,000-ohm pot to ground for control of RF gain. In this con- 
version it is to be grounded directly to the chassis at some convenient point, allow- 
ing the RF gain to run wide open. 

It will be noted that a 1N34 crystal-diode noise limiter is included in the circuit. 
This limiter is especially advisable if the receiver is to be used in an automobile. 
The noise-silencer switch is mounted in place of C5. (C5 may be used in the plate 
circuit of V7 after conversion.) 

The present output transformer should be replaced, as the original one was de- 
signed to match headphones and will not match the ordinary PM speaker. A small 
universal matching transformer to couple the chosen output tube to a PM speaker 
should be installed. 


(e) Antenna Post Modification: 


Rt is advisable to remove the present antenna post and to replace it with a 
standard bayonet receptacle as used on most auto radios, For convenience, it is 
suggested that this receptacle be installed on the side of the receiver instead of on 
the front. 


Note: The above modifications will allow operation on the original frequency of the 
unit merely by applying heater and plate voltage; however, for 10-meter op- 
eration the RF section must be modified further as follows: 


(f{) RF Components: 


Remove the plug-in RF assembly consisting of the 3 coils enclosed in the metal 
shield cans. Work on one coil at atime. It will be necessary to remove the metal | 
slug in each coil to facilitate rewinding. The slug is replaced when rewinding ts ; 
finished. : 


L1 (Ant coil) Remove the existing winding and rewind with 6 turns of No, 18 enam- 
eled wire, space wound the full length of the coil form. 


L2 (Honeycomb mixer coil) Remove the existing honey-comb coil with the excep- 
tion of the last layer. This will leave approximately 9turns for L2. This should 
be interwound with L3 after L3 has been rewound as in the next step. (Added 
sensitivity will be gained by interwinding the coils.) 
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L3 (On same form as L2) Remove the existing winding and rewind with 5 turns of 
No. 18 enameled wire, space wound the full length of the coil form. (Now inter- 
wind L2 with L3.) 


L4 (Osc coil - small winding) No alteration necessary. 


L5 (Osc coil - on same form as L4) Remove the existing winding and rewind with 
5 turns of No. 18 enameled wire close spaced, L5 should be between 1/8" and 
3/16" from LA. 


In order to provide sufficient spread of the 10-meter band, it is necessary to 
reduce the capacitance of each section of the tuning condenser, This is accom- 
plished by pulling off all rotor plates with the exception of the slotted one at the end 
of each section. This can be done with a pair of long nosed pliers without removing 
the condenser. Using a single plate in each section of the condenser, the band 
spread should be about 27 to 30 Mcs on the calibrated dial. The original dial plate 
_ Should be removed by loosening the retaining nut, and replaced with a round piece of 
lucite or metal on which the 10-meter calibration may be marked, 

If not already provided, holes should be drilled in the RF section shield to ex- 
pose the trimmer condensers with the shield in place. Otherwise, the added capaci- 
tance of the shield would detune the circuits, 

At this point the receiver is capable of operation providing power is applied. 
(See following section on power supplies.) The alignment is quite simple, The re- 
ceiver should operate smoothly over the band, If it does not oscillate, reverse the 
connections to the oscillator coil winding. If the receiver is sensitive only in spots 
instead of over the entire range, take a turn at a time off the oscillator coil or coils 
until the receiver tracks, (The oscillator must be tuned above the incoming fre- 
quency to obtain proper tracking.) Normally the oscillator can be made to track 
properly by adjustment of the oscillator trimmer, but sometimes a turn or so must 
be taken off the coil to increase its frequency. 

If the RF trimmer appears to have no effect, take a turn at a time from the 
center coil (small wire) until the trimmer gives a definite peak in output. 

The oscillator padder should be adjusted for maximum output while the tuning 
dial is rocked back and forth, The oscillator trimmer may be used to move the 10- 
meter band into the limits of the dial desired. 

The 2-meg. grid resistor of V3 should be detached from the AVC circuit and 
grounded to give a better signal/noise ratio. 


(g) Power Supplies: 


A simple power supply circuit for use with the receiver is shown in Fig. 4. A 
vibrator supply can be used if mobile operation is desired, Also, for mobile opera- 
tion the voltages can be taken from the existing broadcast receiver thus eliminating 
the need for an extra supply. In this case it is necessary to place a switch in the 
broadcast receiver to remove its load from the power supply when the 10 meter re- 
ceiver is being used. 


(h) Rack Mounting: 


For mobile installations, the FT220A rack may be used to mount the receiver, 
making it an easy matter to take out and repair the set. This rack was designed to 
take 3 receivers so it will be necessary to saw off one and rewire it to suit the plug 
connections used on the receiver. The switch on the front of the rack may be used 
for a standby switch and the fuse block on the rear will be handy for a battery lead 
fuse 
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NOTE- REMOVE k-l! 
FROM OR/GINAL 
CIRCUIT AND 
CONNECT AVC LEAD 
TO UN6ROUNDED 
SIDE OF C-/I5A 


Moorrieo Auo1o Secrion oF BC-454 RECEIVER 
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NOISE LIMITER SWITCH 


GROUND FIL. PIN 3, 
CONNECT Fil. PING 
TO Fil. LINE. 
Figure 9 
SCHEMATIC, NOISE LIMITER 
FOR COMMAND RECEIVER. 


The coil rack is removed and the following altera- 
tions are made to the coils: 
1—Remove 210 turns from the antenna coil (L-1). 
2—Remove 500 turns from the mixer coil primary 
(L-2). 

3—Remove 220 turns from the mixer coil secondary 
(grid). 

4—Remove 195 turns from the oscillator coil sec- 
ondary (L-5). 

Do not remove any turns from oscillator coil pri- 
mary (the grid winding). When completed, replace 
the coil rack. The receiver will now tune the fre- 
quency range of 550 kc.—1600 kc. Adjust high fre- 


quency alignment with the oscillator shunt padders 
(C-4E, C-4G) on the variable tuning capacitor. Track 
the low frequency end of the band with the adjustable 
powdered iron slug cores in the three coils, plus the 
oscillator series padder (C-9) on the end of the tuning 
capacitor. 
A Noise Limiter for Your Command Set 
Tired of automobile QRM or static on your Com- 
mand set? A very simple but effective noise limiter 
can be connected as shown in figures 9 and 10. A 
12AL5 tube is used. The cathode of one-half of the 
diode is connected to the 12A6 control grid. The grid 
of the 12A6 is slightly negative, so the diode does not 
conduct; however, when a noise peak arrives (or a 
strong audio peak) the diode conducts and shorts the 
grid circuit out to ground. The limiting action is as 
good as the more complicated shunt-type limiter, but 
the audio distortion is a little higher. A switch may 
be incorporated to remove the limiter from the circuit 
when it is not required. 


Automatic Volume Control for 
Your Command Set 
Automatic volume control is extremely effective in 
preventing distortion or overloading on strong local 
signals. It is very simple to add a.v.c. to the Command 
receivers. (Note: A few “ARC” series receivers have 
a.v.c. incorporated). All the essential a.v.c. com- 
ponents are incorporated in all receivers, but there is 


Figure 10 
The 12AL5 noise 
limiter tube may be 
placed in the under- 
chassis area behind 
the panel of the re- 
ceiver. 
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SurPLUS Rapio CONVERSION 


VT-133 
12SK7 12SQ7 


Vi=131 
12SK7 


TO AUDIO TO AUDIO 
TO JUNCTION OF 
C1584 ANO R11. REMOVE R111 
ORIGINAL MODIFIED 


Figure 11 
SCHEMATIC, A.V.C. CIRCUIT FOR 
“COMMAND” RECEIVER. 


no connection between them. The purpose of this 
conversion is to provide a.v.c. action to the r.f. and if. 
amplifier stages by completing the a.v.c. circuit. It 
requires two additional resistors and a capacitor. Refer 
to figures 11A and 11B. First, unground pin 5 of the 
12SQ7 (VT-133). Connect the 100 pyfd. capacitor 
across pins 4 and 5 of the tube socket. Connect the 
470K resistor from pin 5 to an adjacent ground lug. 
Connect the second 470K resistor between pin 5 and 
the junction of C-15A and R-11. Remove R-11 from 
the circuit to increase the effect of the a.v.c. action. 


A Built-in Speaker for Your 
Command Receiver 

A small speaker may be mounted in the removable 
adapter plate in the front of the Command receiver. 
The “speaker” is the small receiver element in standard 
use in telephone handsets. It is only 14” in diameter, 
and 11/16” thick. It is available on the surplus mar- 
ket, and identifiable by the letters HA-1 stamped on 
the face. 

A blank aluminum plate replaces the original 
adapter plate. A hole is cut in the plate just large 
enough to clear the HA-1 unit. A second hole is made 
for the gain control, shown in figure 6. 

If the b.f.o. switch is not used, placement of parts 
on the new plate is not critical. However, if a b-f.o. 
switch is desired it will be a tight squeeze to get the 
three components together on the new adapter plate. 

A single layer of “Scotch” electrical tape is wrap- 
ped around the shell of the speaker to isolate it from 


Figure 12 
SCHEMATIC, HA-1 SPEAKER 
FOR USE IN “COMMAND” 

RECEIVER. 
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BLOCK DIAGRAM OF DOUBLE - CONVER- 
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the chassis, and after placing the speaker in the hole 
in the plate a second piece of tape is wrapped around 
the body of the speaker to hold the unit from slipping 
out of the hole. 

Wire the positive side of the speaker directly to pin 
#4 of J-1 (the front plug in the back of the adapter 
plate). Mount the gain contro]. Wire the “hot” arm of 
the control to pin #2 of J-1, and the other side of the 
control to pin #1 of J-1. Finally, connect the other 
side of the speaker to ground. Screw the adapter plate 
to the front of the receiver, and you have a sensitive, 
clean-sounding speaker, audible many feet from the 
receiver. The complete wiring changes are shown in 
figure 12. 

A “Double Conversion” Command 
Receiver for Single Sideband Reception 

It is possible to combine two Command receivers 
to form a double conversion receiver, well suited for 
single sideband reception or selective c.w. reception. 
The BC-453 (190—550 ke.) and BC-455 (6—9.1 Mc.) 
receivers are used. A block diagram of the combina- 
tion is shown in figure 18. The BC-455 tunes the 7 Mc. 
amateur band (or it may be modified for other bands 
as described later) and the intermediate frequency 
signal of this receiver (2830 ke.) is converted to 300 
ke., within the tuning range of the BC453. The com- 
bination provides excellent sensitivity, selectivity, and 
freedom from bothersome “image” signals. 

Only a portion of the BC-455 is used. The r.f. am- 
plifier, mixer, and first if. stage function in the usual 
manner, and are unmodified. The second if. stage 
(12SK7) V-5 is changed into a mixer, and the b.f.o. 
section of the 12SR7 (V-7) is converted to a mixing 
oscillator. The 12A6 audio tube is removed. 
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RCRIPAIGCATION OF. BO-45 7 -TO-780 


The popularity of the SCR-274N series of Aircraft 
Command Transmitters has resulted in a scarcity of the 
units, particularly those covering 40 and 80 meters. The 
intermediate ranges, BC-457 4 to 5.3 Mc. and BC-458 5.3 
to 7 Mc. are available from stock and with the following 
simple modification will operate successfully as either 
a VFO or transmitter on 80 and 40. 

If you do not already have a copy of our article 
"Conversion of the SCR-274N Transmitters", send 10¢ to 
cover mailing and handling and we will -mail it along to 
you. This article has a complete circuit diagram, power 
supply suggestions, and keying hints that will prove 
helpful. ~ 


MODIFICATION OF BC-458 TO 40 METER USE 


Method | (Note: This method will not operate with the | 
calibrated scale.) 


é 


1. Remove oscillator shield can. 

2. Loosen the two locking arm set screws frompadder con- 
denser shaft, using proper size bristo wrench. 

3. Drill a 4%" hole in shield can 9/16" below bottom edge 
of locking arm access hole. 

4. Temporarily replace shield can with 

apply voltages to oscillator and adjust large pad- 

der section to 7.4 mc (or highest frequency desir- 

ed - 7.425 mc will take care of the 10 meter band) 

with dial set at 7.0 mc. This adjustment requires 

moving condenser shaft several degrees counter- 

clockwise. 


several screws, 


5. Remove shield can and tighten locking arm set screws. 
6. Replace shield can and securely tighten all screws. 
7. Place a milliameter in final amplifier plate lead and 

adjust amplifier padder for plate current dip. 
Method 2 


1. Remove shield can and short out 1 turn at top of os- 
eillator coil. 
2. Turn iron core to within one turn of completely in. 


3. IMPORTANT: Replace oscillator shield can tightly now. 


METERS AND BC-458 TO 40 METERS 


4. Adjust oscillator trimmer for 7.4 mc with the dial 
setcay 4.0: 

5. Set dial at 5.8 and trim with iron core until reson- 
ance is indicated in the magic eye (6200 kc.). 

6. Repeat 4 and 5 several times to insure tracking. 

7. Short one turn at top of amplifier tank coil and turn 
slug to within two turns of completely in. 

8. Set dial at 7.0 and tune amplifier padder for plate 
current dip. 

9. Set dial at 5.8 and tune iron core in amplifier tank 
for current dip. 

10. Repeat operation 8 and 9% several times until minimum 
plate current does not vary more than about 4 ma. 

_.....from.one endof dial to the other. ” 

Carefully cut out the chart below and paste it to the 

dial for calibration of the new range. 


MODIFICATION OF BC-457 TO 80 METER USE 


1. Remove shield can over oscillator coil. 

2. Remove connection at top of coil and add four turns of 
insulated hook-up wire closely spaced, connecting 
end of wire to condenser lead. 

3. Replace shield can. 

A. Set dial to 5.1 and adjust iron core until magic eye 
indicates resonance at the crystal frequency, 4.6 


mc . 
5. Set dial to 4.0 and trimto 3.5 mc. with padder conden- 
ser. 
6. Repeat operation 4and 5 several times to insure proper 
tracking. 


7. Add 4 turns to top of amplifier tank coil and insert 
a milliameter in plate supply line. 

8. Adjust amplifier padder to resonance as indicated by 
plate current dip. 

9. If amplifier plate current variation exceeds 3ma. from 
one end of dialtothe other, adjust amplifier pad- 
der for minimum variation between 3.5 and 4 mc. 


Carefully cut out the calibration chart below and paste 
it to the dial for calibration of the new range. 
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Donald lL. Stoner, W6TNS 


Engineering Consultant 
P. 0. Box 137 
Ontario, California 


A Command Set 


Six Meter Transceiver 


Every so often I really get enthused with a sur- 
plus conversion, and this particular unit is one 
of them. As the expression goes, I have been 
having a “pigs picnic” operating low power on 
the Six meter band. The Command Set Transceiver 
represents one way of getting on this band with 
a minimum of cost. 

We do not hear much about transceivers these 
days. For the un initiated, a transceiver is a device 
that uses part of the receiver while transmitting 
or vice-versa. In the Command Set Transceiver, the 
1246 audio amplifier is also used as a modulator, 
hence the term transceiver is applied. This com- 
hining of functions simplifies the device without 
sacrificing performance. The unit was cesigned so 
‘hat it may be used as a home station or a mobile 

sig with equal efficiency. 

W hy use the Command Set receiver as the basis 
mf the transceiver? Well, you do not really have 

. the converter and tr: ansmitter could be used in 
oc. with the station receiver. Hlowever, the 
Command Set receiver lends itself nicely to- this 

_ operation without much trouble. As you probably 
know, the Command Set receivers have been con- 
verted to just about everything but an automatic 
_lishwasher and I am willing to concede that some- 
one might even be working on that! Herb Brier 
wrote an excellent article (CQ. Feb. 195-4), 
Command Set Roundup, that was intended as a 
final-final conversion article on this “dving” “piece 
of surplus, Not so, say |. The € ‘ommand Sets mav 
he down and kicking. but they are not dead yet! 

A check of the local surplus emporiums showed 
a each one had both the BC-454 and the BC- 
455 receivers in stock. Prices ran between four 
and seven dollars, depending on the condition 

“Most hams admit that they have one or two tucker! 


away forsise someday. 
About Six Meters 
{ was amazed at the activity on Six meters. 


The 


“amplifier in 


Morning, noon and night there is always someone 
to talk with around here. No less amazing | are the 
East le band openings. One morning about 10 
o'clock, the stations started rolling in from Con- 
necticut to Kentucky. It was rough copy at times, 
but when the OSB peaked the signals really made 
the speaker rock and rolf. Antenna polarization 
(always good for an argument in Southern Cali- 
fornia) did not appear to make much difference 
on the DX stations. Either vertical or horizontal 
provided about the same signal strength. Ilowever, 
it was a different story on the local stations. Vertical 
polarization was used, or no Q5 contacts were made 


Circuit Description 


As stated earlier, the basis for the Six mete 
transceiver was the BC-454 (3-6 mc) ones 
Set receiver. This particular unit was used because 
of the more selective i-f amplifiers and the broader 
tuning range. With only the three mc bandspread, 
the 53 to 54 me portion of the band was lost. 
Hlowever, the author has never heard anything 
on these frequencies, except Channel 2’s sideband 
and therefore, the missing me have not been 
missed, 

On receive, the BC-454 tnnable i-f 
conjunction with the International 
Crystals FCV-1 crystal-controlled converter. An 
incoming station, on say 50 me, beats with the 
47 mc crystal in the FCV-1 and the resultant 
frequenev of three me is amplified in the BC-454 
When the receiver is tuned to receive four me, 
it has the ability to receive a station on 51 me. 
and so on. In this manner, the dial of the BC-454 
can be calibrated for the Six meter band. Admit- 
tedly, the image rejection would be somewhat 
better if the 6-9.1 mc Command Set receiver (BC- 
455) had been However, the additional 
selectivity of the lower frequency model more 
than made up for this slight disadvantage. If you 
have a BC-455 on hand ate wish fo ise it instead, 
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Donald L. Stoner, W6TNS 


Engineering Consultant 
P. Q. Box 137 
Ontario, California 


A Command Set 


Six Meter Transceiver 


Every so often I really get enthused with a sur- 

lus conversion, and this particular unit is one 
of them. As the expression goes, [ have been 
having a “pigs picnic” operating low power on 
the Six meter band. The Command Set Transceiver 
represents one way of getting on this band with 
a minimum of cost. 

We do not hear much about transceivers these 
days. For the un initiated, a transceiver is a device 
that uses part of the receiver while transmitting 
or vice-versa. In the Command Set Transceiver, the 
1246 audio amplifier is also used as a modulator, 
hence the term transceiver is applied. This com- 
bining of functions simplifies the device without 
sacrificing performance. The unit was designed so 
‘hat it may be used as a home station or a mobile 

sig with equal efficiency. 

Ww hy use the Command Set receiver as the basis 
‘tor the transceiver? Well, you do not really have 
to, the converter and transmitter could be used in 
conjunction with the station receiver. Hlowever, the 
Command Set receiver lends itself nicely to» this 
operation without much trouble. As you probably 
know, the Command Set receivers have ae con- 
verted to just about everything but an automatic 
«lishwasher and [ am willing to concede that some- 
one might even be working on that! Herb Brier 
wrote an excellent article (CQ. Feb. 1954), 
Command Set Roundup, that was intended_as a 
fival-fnal conversion article on this “ dying’ “piece 
of surplus, Not so, say 1. The € ‘ommand Sets may 
~ be down and kicking, but they are not dead yet! 
A check of the local surplus emporiums showed 
that each one had both the BO-454 and the BC- 
455 receivers in stack. Prices ran between four 
and seven dollars, depending on the condition 
“Most hams admit that they have one or two tucked 
away forsise someday. 


_ About Six Meters 


[ was amazed at the activity on Six meters. 


The 


“amplifier in 


Morning, noon and night thee is always someone 
to talk with around here. No less aeriie: 3 are the 
East coast band openings. One morning about 10 
o'clock, the stations started rolling in from Con- 
necticut to Kentucky. It was rough copy at times, 
but when the OSB peaked the signals really made 
the speaker rock and rolJ. Antenna polarization 
(always good for an argument in Southern Cali- 
fornia} did not appear to make much difference 
on the DX stations. Either vertical or horizontal 
provided about the same signal strength. Ilowever, 
it was a different story on the local stations. Vertical 
polarization was used, or no Q5 contacts were made. 


Circuit Description 


As stated earlier, the basis for the Six meter 
transceiver was the BC-454 (3-6 mc) Command 
Set receiver. This particular unit was we because 
of the more selective i-f acti ae and the broader 
tuning range. With only the three me bandspread, 
the 53 to 54 me portion of the band was lost. 
However, the author has never heard anything 
on these frequencies, except Channel 2’s sideband 
and therefore, the missing mc have not been 
missed. 

On receive, the BC-454 acts as a tunable i-f 
conjunction with the Internationa! 
FCV-1 crystal-controlled converter. An 
incoming station, on say 50 me, beats: with the 
47 mc crystal in the FCV-1 > and the resultant 
frequency of three me is amplified in the BC-454, 
When the receiver is tuned to receive four me, 
it has the ability to receive a station en 31 me. 
and sa on. In this manner, the dial of the BC-454 
can be calibrated for the Six meter band. Admit- 
tedly, the image rejection would be somewhat 
better if the 8.9 } mec Command Set receiver (BC- 
455) had been used. However, the additional 
selectivity of the Jower model more 
than made up fir this slight disadvantage. If you 
have a BC-455 on hand aesck wish to ise. it instead, 
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the following conversion instructions still apply, 
but it will be necessary to use a 43 me crystal in 
the FCV-1 rather than the 47 mc crystal specified. 

On transmit, B plus voltage is removed from all 
the receiver tubes except the 12A6. It is applied 
to the FO-6 Six meter oscillator-driver unit and 
to the screen grid of the 5763 final amplifier. The 
transmit-receive switch also changes over the an- 
tenna to the transmitter and connects the micro- 
phone transformer to the grid of the 12A6, convert. 
ing it to a modulator tube. The final amplifier 
draws current only when transmitting because its 
screen voltage is removed while receiving. 

Mobile use was contemplated for the Command 
Set Transceiver and therefore, a noise limiter was 
added to the original circuit. This noise limiter is 
novel in that it uses only two components, a 1N34 
crystal diode and a single pole, single throw slide 
switch. These two parts are connected in series 
from the grid of the audio amplifier to ground, 
with the cathode end of the 1N34 connected to 
the grid. Note that the diode is removed on trans- 
mit to prevent any audio distortion of the trans- 
mitted signal. The limiter appears to be as effective 
as the usual detector connected arangement and 
a lot simpler to install. It should be switched out 
of the circuit when not in use, for as with most 
limiters, it introduces audio distortion. Incidentally, 
this circuit may be used to an advantage in the 
ASB-5 and the BC-645, 420 mc units. 


Converting the Command Set 


Just so you do not get lost, better get the re- 
ceiver working first. Wire the filament circuit as 
shown on page 67. With a little thought, you can 
find the shortest path to connect the various tubes. 
Pins 2 and 7 (or 7 and 8 in the case of V7) can 
be reversed if necessary, but in general the pin 
numbers shown will provide the most direct path. 
Locate the wire to the rear socket for the filaments 
and label it such. Next, clip the wires on the front 
adapter and remove this assembly, but retain the 
front plate. Remove the choke, 8 x .5 mfd capac- 
itor, the dynamotor plug and the rear socket. 
Remove any wires with both ends disconnected 
as ‘oe go along. Drill, file, or punch out the rear 
socket hole to 1-3/16 inches and install an 8 pin 
Amphenol male plug. Connect the filament wire 
to pin 2, the B plus wire to pin 3 and connect 
a ground wire to pin 1. Locate the wire that comes 
from pin 6 of V6 and connect it to the junction 
of R22 and R23. Drill the pillars off the front 
panel. In the center hole, install a single pole, 
single throw toggle switch. Drill the right and 
left holes to % inch, install a gain control poten- 
tiometer in the left hole and the Centralab wafer 
switch in the right hole. Locate the wire from Rl 
and R9 and connect it to the center lug of the 
pot, and ground the right lug. Locate the wire 
from the junction of R-15 and R-17 and connect 
it to one lug of the BFO switch (in the center 
of the front panel). Ground the other lug of the 
BFO switch. Locate the wire from T-J and tem 


66 © CQ ee March, 1957 


porarily connect a pair of headphones from it to 
ground. Locate the wire from C31 that hangs free 
and connect it to the ungrounded end of the two 
wire wound resistors (R22 and R23). This is a 
temporary connection. Apply power from a suitable 
power supply, such as that shown in fig 6. Ad- 
vancing the gain control should produce a sizzling 
sound in the phones. If not, make a check of the 
plate and screen voltages of each tube. Also, feel 
the tubes to see if they are hot (this will allow 
you to double check your filament wiring job). 
Assuming the Command Set receiver works, con- 
nect an antenna to the antenna post and see if 
you can tune in stations on the 75 meter band 
(or 40 meter band if you have a BC-455). There 
should be plenty of headphone volume when the 
gain control is advanced. Switching on the BFO 
control should put a “whistle” on all the stations. 
Turning the transmit-receive switch will not do 


Right—Schematic diagram and parts list for the 
Six Meter transceiver. At first glance the conver- 
sion may seem quite complicated, but most of 
the additional components are part of the In- 
ternational printed circuit subassemblies. 


Parts List for the 6 Meter Command 
Set Transceiver 


C101-—25 mfd., 25 volt 
electrolytic capacitor. 
C102, C104, C105, C108, 
C109—.001 mfd., 600 

volt disc ceramic. 

C1083—47 mmfd N.P.O. 
dise ceramic. 

Ci06—15 mmfd variable 
capacitor (Johnson 
1588). 

C107—50 mmfd variable 
capacitor (Johnson 
50S8). 

Ji—Open circuit head- 
phone jack. 

J2—three connector mi- 
erophone jack. 

J3—UHF style antenna 
connector (Ampheno} 
83-1R). 

J4—Closed circuit head- 
phone jack. 

L101—9 turns #20 wire, 
3%, inch diameter (Air- 
dux 610). 

L20i—FCV-1 antenna 
coi] (resonant at 66.5 
me). 

L202—FVC-1 mixer coil 
(resonant at 60.1 mc). 

L208—FYVC-1 logal oscil- 
lator coil (resonant at 
46 me). 

L$01—FG-6 oscillator coil 
(resonant at xtal fre- 
quency). 

L802—FO-6 buffer coil 
(resonant at xtal fre- 
quency). 

PL-1—8 pin male con- 
nector (Amphenol £6 
CP-8). 

R101—10K linear taper 
potentiometer (Centra- 
lab B-14). 

R102, R103--220 ohm, 1 
watt. 


R104—22K, % watt. 
R105—18K, 2 watt. 
Sl0i—single pole, single 
throw toggle switch 
(Spemeo 1185). 
$102—4 pole, 2 position 
rotary switch (Centra- 
lab PA-1011). 
$108—single pole, single 
throw slide switch 
(Carling S60A). 

T101—Carbon mike to p. 
p. grid transformer 
(Triad A-5X). 

V3, V5, V6—12SK7 or 
6SK7 for 6 volt opera- 
tion. 

V4—12K8 or 6K8 for 6 
volt operation. 

Vi—12SR7 or 6SR7 for 
6 volt operation. 

V8—12A6 or 6F6 for 6 
volt operation. 

V101—5763 

V201—6AK5 

V202—6J6 

V301—6U8 

XTAL 1—I1N34_ crystal 
diode. 

XTAL 2—47.0 mc Inter- 
national Xtals for BOC- 
454 or 43.0 me for BC- 
455. 

XTAL 8—Crystal cut to 
6 meter operating fre- 
quency. 

Miscellaneous components 
required: — Interna- 
tional FCV-1, 6 meter 
converter; Internation- 
al FO-6 crystal oscil- 
lator unit, 7-45 mmfd 

_ rotary trimmer, (see 
text); 9 pin porcelain 
tube socket, two 2?'. 
inch. metal pillars (see 
text). 
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the following conversion instructions still apply, 
but it will be necessary to use a 43 me crystal in 
the FCV-1 rather than the 47 me crystal specified. 
. On transmit, B plus voltage is removed from all 
the receiver tubes except the 12A6. It is applied 
to the FO-6 Six meter oscillator-driver unit and 
to the screen grid of the 5763 final arnplifier. The 
transmit-receive switch also changes over the an. 
tenna to the transmitter and connects the micro- 
phone transformer to the grid of the 12A6, convert- 
ing it to a modulator tube. The final amplificr 
draws current only when transmitting because its 
screen voltage is removed while receiving. 

Mobile use was contemplated for the Command 
Set Transceiver and therefore, a noise limiter was 
added to the original circuit. This noise limiter is 
novel in that it uses only two components, a 1N34 
crystal diode and a single pole, single throw slide 
switch. These two parts are connected in series 
from the grid of the audio amplifier to ground, 
with the cathode end of the 1N34 connected to 
the grid. Note that the diode is removed on trans- 
mit to prevent any audio distortion of the trans- 
mitted signal. The limiter appears to be as effective 
as the usual detector connected arangement and 
a lot simpler to install. It should be switched out 
of the circuit when not in use, for as with most 
limiters, it introduces audio distortion. Incidentally, 
this circuit may be used to an advantage in the 
ASB-5 and the BC-645, 420 me units. 


Converting the Command Set 


Just so you do not get lost, better get the re- 
ceiver workingfirst. Wire the filament circuit as 
shown on page 67. With a little thought, you can 
find the shortest path to connect the varions tubes. 
Pins 2 and 7 (or 7 and 8 in the case of V7) can 
be reversed if necessary, but in general the pin 
numbers shown will provide the most direct path. 
Locate the wire to the rear socket for the filaments 
and label it such. Next, clip the wires on the front 
adapter and remove this assembly, but retain the 
front plate. Remove the choke, 3 x .5 mfd capac- 
itor, the dynamotor plug and the rear socket. 
Remove any wires with both ends disconnected 
as you go along. Drill, file, or punch out the rear 
socket hole to 1-3/16 inches and install an 8 pin 
Amphenol male plug. Connect the filament wire 
to pin 2, the B plus wire to pin 3 and connect 
a ground wire to pin 1. Locate the wire that comes 
from pin 6 of V6 and connect it to the junction 
of R22 and R23. Drill the pillars off the front 
panel. In the center hole, install a single pole, 
single throw toggle switch. Drill the right and 
left holes to % inch, install a gain control poten- 
tiometer in the left hole and the Centralab wafer 
switch in the right hole. Locate the wire from Rl 
and R9 and connect it to the center Ing of the 
pot, and ground the right lug. Locate the wire 
from the junction of R-15 and R-17 and connect 
it to one lug of the BFO switch (in the center 
of the front panel). Ground the other lug of the 
BFO switch. Locate the wire from T-1 and tem 
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porarily connect a puir of headphones from it to 
ground, Locate the wire from C31 that hangs free 
and connect it to the ungrounded end of the two 
wire wound resistors (R22 and R23). This is a 
temporary connection. Apply power from a suitable 
power supply, such as that shown in fig 6. Ad- 
vancing the gain control should produce a sizzling 
sound in the phones. If not, make a check of the 
plate and screen voltages of each tube. Also, fer! 
the tubes to see if they are hot (this will allow 
you to double check your filament wiring job). 
Assuming the Command Set receiver works, con- 
nect an antenna to the antenna post and see if 
you can tune in stations on the 75 meter band 
(or 40 meter band if you have a BC-455). There 
should be plenty of headphone volume when the 
gain control is advanced. Switching on the BFO 
contro! should put a “whistle” on all the stations. 
Turning the transmit-receive switch will not do 


Right—Schematic diagram and parts list fer the 
Six Meter transceiver. At first glance the conver- 
sion muy seem quite complicated, but most of 
the additional components are part of the In- 
ternational printed circuit subassemblies. 


Parts List for the & Meter Command 
Set Transceiver 


C101—25 mfd., 25 volt 
electrolytic capacitor. 
C102, €104, C105, C108, 
Ci09—.001 mfd., 600 

volt dise ceramic. 

C103—47 mmfd N.P.O. 
dise ceramic. 

C106—15 mmfd variable 
capacitor (Johnson 
15S8). 

Ci07—50 mmfd variable 
capacitor (Johnson 
5088). 

Ji—Open circuit head- 
phone jack. 

J2—-three connector mi- 
creophone jack. 

J3-—UHF style antenna 
connector (Amphenol 
83-1R). 

J4—Closed circuit head- 
phone jack. 

L10i—9 turns #20 wire, 
% inch diameter ( Air- 
dux 610). 

L201—FCV-1 antenna 
coil (resonant st 56.6 
me). 

L202—FVC-1 mixer cvil 
(resonant at 50.1 mc). 

1.208-—FVC-1 local -oscil- 
Jator coil (resonant at 
46 me). 

L301—FO-6 oscillator coil 
‘ (resonant at xtai fre- 
quency). 


L3802—F0O-6 buffer coil ~ 


{resonant at xtal fre- 
quency). 

PL-1—8 pin male con- 
nector (Amphenol &€ 
CP-8). 

R10i—10K linear taper 
potentiometer (Centra- 
lab B-14). 

R102, R103—220 ohm, 1 
watt. 


Ri04—22K, 44 watt. 
R105—18K, 2 watt. 
S101i—single pole, single 
throw toggle switch 
(Spemcee 1135). 
$102—-4 pole, 2 position 
rotary switch (Centra- 
lab PA-1011). 
$108—single pole, singh 
throw slide switch 
(Carling S60A). 

T1i91--Carbon mike to p. 
p. grid transformer 
(Triad A-6X). 

V3, V5, V6—-12SK7 or 
‘-6SK7 for 6 volt opera- 
tion. 

V4—12K8 or 6K8 for 6 
volt operation. 

V7—12SR7 or GSRT7 for 
6 volt operation. 

V8—12A6 or 6F6 for 6 
volt operation. 

V101—5763 

V201--6AK5 

V202—6J6 

V301-—6U8 

XTAL 1—1N84 erystal 
diode. 

XTAIL 2--47.0 mc Inter- 
national Xtala for BC- 
454 or 43.0 me for BC- 
455. 

XTAL 3—Crystal cut to 
6 meter operating fre- 
quency. 

Miscellaneous components 
required: -= Interna- 
tional FCV-1, 6 meter 
converter; Internation- 
al FO-6 erystal oscil- 
lator unit, 7-45 mmfd 
rotary trimmer, (see 
text); 9 pin porcelain 
tube socket, two 2'. 
inch metal pillars (see 
text). 


ve y) Re ~, at : 


en vey am oe 


dee. Sse nl ¥ 


¥ Nomen 
rea On 
aac, Ot 
é a 


itt) a> 
, +i d 


pe 796 barb ul oe 
Whelan, 
ie es ie bn ‘ iN * ¥ 
mn) nn oe 
err we 


‘Tay ; 
Rae ly y 


pa - 
. oa 


e: Mi 

Re, ee 
vines team ae 
Ns 


5 a Bid) 
' 


“Operator eye view” of the plug in S” meter 

as attached *» a Gonset Communicator. The box 

is secured the cabinet by a small screw 
f wgh the ventilating grill. 


inside view of the plug (+ 3 meter. Note the 


30% 


method of mounting the ? " secket on spacers 


Front view of the tubeless Commun‘cater v 
Note the use of a surplus crystal holder 
moking connections *e tha crystal socke 


tou. Phere will be more than enough volume for 
headphones and plenty to operate a speaker. A 
speaker ap to 12 inches may be used by connecting 
the primary of a standard audia output transformer 
to a headphone plug. Naturally the secondary is 
connected to the speaker. The pli is inserted in 
plaice of the headphones for speaker operation, A 
Priad S-12N is an ideal transformer for the job. 
The antenna system is up to the individual, as 
the pi-network will match anv impedance from 
W to 300 ohms. Several excelent 6 meter anten 
mas are described iy past issues of CQ. L use a 
“round pline antenna (vertical polarized) that 
will be described at a later date in the Novice 
section of etait 
Since the fansermver draws only 60 nulliamperes 
opeFeceive wud OO net on transmit, the Heath 
VPI shold make an eacellent power tpply for 
mobile use. Ya use the Command Set Transceiver 
t is necessary to replace all 12 volt 
tubes with their 6 volt equivaients. aad jumper 
pins 2 and 7 of the power plug 12 volt mobile 
operatan, the original tubes are fine, but it will 
ne necessary to insert a # Glan atrewound resistor 
ie cx 
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___ Six Volt Conversion of the Receivers 
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To rework the re, etvers for six al: Operatic: 
38 relatively simple: The lament circuit nv 


ee eore wired as abou n in BID, Fal S he why ae h pin 
tka n.: , 
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“A. Basic receiver circuit sche 
-¥8 170) and parts list. With the e: 
he coils, this is the circuit of rs 
“af surplus 274N series receivers 


C-28-—34 nto 
 +€.29--0.006 pte 
sae, C-30—15 utd, 
C-32—5.0 ufd. 
-33——wiring ce 


©-36, C-37, C.38 


R-1, R-4, R.9__g 59 

R-2, R202) oon 
ohm. 

R-3, R-16, Rf 7 

51,000 ohms. 

7 R-5 150.000 ohen 
R-6—200. 000 ohm, 
R-7, R-8, R-13—2¢% 

ohms, 

R1I0—360 000 ohr: 
Rot], R-14—100 06% 

ohms, 

R-12—-519 ohms, 

R-15—S 109 ohms. 

R-18--510,000 ok 

utd. R-2i-—1500 ohms, 
utd. R-22, R-23—7000 + 


Conversion of the SCR-274N Transmitters 


for Amateur Band VFO 


a 


Transmitters from the SCR-274N aircraft radio 
sets can be readily converted into excellent VFO 
units for use in the 80, 40 and 20 meter bands. 
The changes required are simple and wel] within 
the-constructional abilityof the average ham. The 
BC-696-A, range 3to4 m.c. and the BC-459-A, range 
6 to 9.1 m.c. are best suited for the job, and re- 
tain their original calibration as manufactured. 
The original circuit, as the units are manufactured, 
is shown in Figure 1. The BC-459-A can also be 
converted for output in the 14 m.c. amateur band 
by simple changes. The exact procedure for con- 
version will depend on individual needs. Suitable 
Variations from procedures outlined herein can be 
readily worked out by the individual application 
of the customary ham ingenuity. 

To secure a unit which will permit “break in" 
C.W. operation requires proper alteration to solve 
the following problems present in the units when 
used as wired by the manufacturer: 

1. Relays will not operate on A.C. 

2. When keyed a back wave 10 to 20 KC 
higher than operating frequency is 
encountered with the kev open. 

3. The note produced is chirpy and yoops. , 

4, The frequency checking system dars 
not function wel! with A.C. on the 

. filaments, Kees. 

At WACBI th following features were desired in 
the converted praducts 

1, An assent iy of three VFO's covering 
the 80, 40 and 20 meter amateur 
bands, operated from a common power 
supply with band switching, meter 
switching, and meters included in 
the power supply. 

2. Ability to spot frequency without 
"swishing” station signal across 
the band and annoying other amateurs 
while changing frequency. 

3. Clean keying and a good note for 
"break in” C.W. operation. 

4. Output to drive an RK-20 Puffer- 
doubler which in turn drives a ] K.\. 
final, the RK-20 being link coupled 
to the VFO by 100 feet of 72 ohm line 
due to the remote location of the PK-20 
and final. | 


Filaments 


Operation of filaments on 24 to 28 volts A.C., 
as connected for 24 volts D.C. was chosen, as a 
transformer with 26 volts output and ample current 
rating was available. Operation of filaments on 
12 volt A.C. can be readily obtained by changing 
the filament connections toall tubes in parallel. 
Changes required are obvious from Figure 1. Use 
of the 24 volt A.C. filament operation also solves 
part of the keying problem as will be seen later; 
consequently it is recommended. 


* R.R.#7, Dayton 9, Ohio 


: By D. C. McCoy, W8CB!/ * 


Coupling 


With link coupling to the following stage the 
antenna tuning coil L-52 and antenna relay K-54 


are not needed. These are therefore completely 
gemoved. To make connection of the link to the 
following stage, the antenna binding post was re- 
moved and a National FWJ two-post terminal was in- 
stalled on the front panel. A National FW plug 
carrying the line to the next stage can then be 
plugged in. T'sconnect the grounded end of the 
coupling coil T-54-B. Connect both ends of the 
coupling coik-tethe PWS terminals with o twisted 
pair line or #@fWort length of Amphenol 72 ohm line. 
Coupling of T-54-R can now be adjusted to the pro- 
per drive onthe following stage by “Antenna Coup- 
ling” knob on the front panel. 


Keying 


Relay K-53 is used as a keying relay. The plate 
of the oscillator and the cathodes of the amplifi- 
ers are keyed simultaneously with the relay. Since 
this relay will not operate onA.C. a selenium rec- 
tifier with suitable filter is incorporated in the 
power supply and provides 24 volts D.C. for proper 
operation of the relay. See Figure 2 for details 
of the rectifier and filter system. The relay may 
be removed from the VFO unit and installed in the 
power supply with good results. Installation in 
the power supply removes the possibility of the 
relay shaking the elements of the oscillator tube. 
Figure 2 shows power supply wiring with relay in- 
stalled in VFO. The necessary circuit changes are 
readily substituted if installed in power supply. 

Clean keying is accomplished by a combination 
of regulated voltage to the oscillator plate and 
use of an R.F. choke in the plate circuit of the 
oscillator. Install a 2.5 mh choke between pin 
No. 3 on the 1626 tube V-54 and the filter resis- 
tor R-68. This should be installed as close tothe 
socket as possible. Regulated voltage at 210 volts 
is furnished for the oscillator plate. 

Back wave from the amplifiers when the key is 
open is eliminated by installation of a .002 mica, 
1000 volt bypass condenser from Pin 6 of tube V-56 
to the ground. Make this connection as short as 
possible. 
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The next step is to rewire the K-53 relay coil 
circuit, DPisconnect the wire from the relay coil 
which connects it toPin6 onthe power input socket 
J-64. Connect this end of the reJav coil to ‘he 
chassis as ground. Re sure that Lhe iine be tween 
Pin 6 on J-64 and Pin 1 on V-o6 as retained as * he 
1625 filaments wil] not light if this connection 
is broken. The other end of the relay coil is al- 
ready connected to Pin5 on J-64 and is left as ts. 
The keying circuit to the power supply is thus 
completed through Pin 5 and Pin 1] on J-64 and thru 
the key jack into the rectifier-filter system in 
the power supply. 


Calibration Circuit 


As the units were originally designed for oper- 
ation on 24 volts D.C., the 1629 tube gets part of 
its bias fromthe D.C. filament voltage. Therefore 
when operated with A.C. on filaments this bias 1s 
not available. To supply proper bias tothis tube, 
remove resistors R-70 and R-77 from V-53. Replace 
R-77 with a 2000 or 2500 ohm one-watt resistor. 
Tuning calibration will now be sharpand clean, re- 
taining one of the desirable features of these 
transmitters. 

Calibration of these units is accomplished as 
follows: 

1. Open rear hinged cover over the 1629 
and 1626 tubes. A small mirror is 
on the under side of the cover above 
the 1629, for use in case it is not 
convenient to look directly down 
into the cabinet. 

92. Set VFO dial to frequency of crystal 
in unit. The BC=696-A has a 3500 KC 
crystal, BC-458-A a 6200 KC crystal, 
and BC-459-A a 8000 KC crystal. 

3. Apply oscillator voltage and close 
kev. The shadow in the 1629 tube 


R-F PWR 
AMPLIFIER R7€ 


ANT. TUNING FIGURE 1 


TYPICAL SCR-274N TRANSMITTER 


BC- 696- 
BC- 457- 
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BC- 459- 


CAPAC!TORS RESISTORS 

MICROFARADS Symsor. OHMS 
Be Oot won. OS 67 51,000 

. 00018 68 20 
M.O. PALODING 69 1 MEG. 
. 006 1000 
Fixed NeuTR. 1000 
M.O. TUNING 1500 
_002 1500 
PLA. TUNING 126 
iO" 51,000 
P.A. PADDING 10,000 * 
_ 000003 15,000# 
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Y 50 CRYSTAL UNIT . 53 KEYING 
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Pe) 


should open to a wide angle. 


4. Open the snap slide in front af the 
1629 tube and insert screw drive: 
Adiust CR a llator trainer wath row 
driver for maximum shadow on 1A24 
tube Clockwise rotation of trimmer 


lowers trequency. 


Power Socket and Cable 


As is usualwithmost “surplus” equipment, power 
supply cables and plugs are rarely available. The 
power supply socket J-64 can be replaced with a 
male 7-prong plug suchas Amphenol 86-CP7 with re- 
tainer ring and mounting plate. Connections to 
the pins remain the same. A 6-prong plug can be 
used, in which case the connection to Pin 2 onJ-64 
should be eliminated. This connection is provided 
to insert a milliammeter to measure the grid cur- 
rent on the 1625 amplifiers. Using the 7-prong 
connection, following is the line-up of connections 
and the colors of wiring inside the chassis: 


Pin 1. Tube filaments, cold side; 

minus plate voltages for 

oscillator and amplifiers; 

minus T1).C. to keying relay 

and chassis of VFO. Black. 

For insertion of meter to read 

amplifier grid current. Black. 

Pin 3. Plus 210 volts for oscillator. Red. 

Pin 4. Plus screen voltage for amplifiers. 
Yellow. 

Pin 5. Positive low voltage 1.C. for 
keying relay coil. Black. 

Pin 6. Tube filaments, hot side. White. 

Pin 7. Plus high voltage for plates of 
amplifiers. Red with white tracer. 


Pin 


to 


A female 6 or 7-prong socket with cord should be 
provided for connection to the power supply unit. 
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Conversion of the SCR-274H 3 


FIGURE 2 


VOLTAGE REGULATED POWER SUPPLY 


POWER TRANSFORMER 400 OR MORE 
vo.tTs D.C. ouTPUT AT 200 MA., 
5 VOLTS AT 3 AMPS. 

24 TO 28 VOLT FILAMENT TRANS. 
200 MA. SWINGING CHOKE 

10 mFo 600 VOLT 

25 mFD 50 VOLT 

25 MFD 50 VOLT 

4 MFO 450 VOLT 

4 MFO 450 VOLT 


= 
‘ 
nm 


PL | 


Note: To adbsusTt R-2, OPEN GROUND LEAD FROM V-3, INSERT 

AND MOVE SLIDER UNTIL 25 TO 30 MA. SHOWS ON METER WITH NO LOAD 
REMOVE METER AFTER ADJUSTMENT AND RECONNECT 
(GROUND LEAD. ADJUST R- 3 FOLLOWING SIMILAR PROCEDURE. 


ON THE pW ol NO 


Power Supply 


To vive good regulation of voltages, a plate 
transformer with a capacity of 200 m.a. should be 
used. Use a seperate divider circuit for the 
screens as shown in Figure 2. 

Figure >shows correct values of components for 


lio awhtes. on angel y frer plates, Dt) volts on osei]- 
ister plate: aa approximately 250 vanlts oan the 
screens of the fo2d'’s under doad. Hand and meter 


Switching refinements incorporated in the power 
supply of W8CKL have been eliminated for simplicity. 
A large main filter condenser with swinging choke 
is used to help voltage regulation when keyed. 
R-1 (Fig. 2) is a safetv bleeder to protect the 
filter condensers when load is removed from the 
power supply and transmitter is on “stand-by”. 

SW-] connects the JJO volt A.C. to the power 
supply. SW-2, when closed with SW-3 open, allows 
frequency to be set without "swishing” the signal 
and interfering with other stations. Closing SW-3 
applies both plate and screen voltage to the 1625 
amplifiers andthe unit 1s ready to drive the rest 
of the transmitter. Screen voltage is secured from 
the bleeder network H-3, V4, V5 and C5. Since 
SW-3 applies both plate and screen voltage simul- 
taneously, possible damage to 1625 tubes, due to 
screen voltage being appliedwithout plate voltage, 
is eliminated. (nce frequency is set, use SW-2 as 
standby switch with SW-3 remaining closed. 

Heeulated voltave for the oscillator plate is 
obtained from the R-2, C-4, V-2 and V-3 circuit. 
Two VRIUS tubes will give 210 volts. See notes on 
tigure 2 for proper adjustment of this voltage 
regulating circuit. Properly adjusted, this will 
regulate the oscillator voltage to within one or 
two volts when keyed. 

Low voltage D.C. for the keying relay coil is 
obtained from the selenium rectifier and filter 
circuit SR, R-5, H-6, C-2 and C-3. A closed cir- 
cuit jack J-1 allows plugging in of a key or bug 
for C.W. operation. If key plug is removed, the 


jack closes and carrier is continuous for phone’ 


operation. 


50,000 OHM 20 WATT 


10,000 om 50 WATT W/SLIDER 
10,000 OHM 50 WATT w/SLIDER 
50 OHM 10 WATT 

750 OHM 10 WATT 

100 MA. SELENIUM RECTIFIER 
CLOSED CIRCUIT JACK FOR KEY 
To 3 SPST TOGGLE SwiTCH 
RecriFfterR Tuese 523 or 83 

VR- 105 VoLTAGeE REGULATOR TUBE 
VR- 105 VoLTAGE REGULATOR TUBE 
VR- 105 VotTAGe REGULATOR TUBE 
VR-150 VOLTAGE REGULATOR TUBE 
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Converting BC-459-A to 14 MC. 


The RC-459-A is converted for 14 Mc. output by 
changing the 1625 amplifiers toa push-push doubler 
circuit. All changes previously covered should be 
made first. Then disconnect the neutralizing con- 
denser C-62 (Fig. 1) from the amplifier prid coil 


. 1-53-€ at the pin on the coil below the chassis. 


Next, disconnect C-62 from the plates of V¥-55 and 
\ 5p. Pisconnect the grid ot V-56 from the grid 
ot ¥-55. Connect the grid of V-56 to the pin on 
grid coil from which C-62 has been removed. 

Short out the three top turns of amplifier plate 
coil 1-54-A. Loosen shaft locks on rotors of am- 
plifier tuning and padding condensers, C-65 and 
C-67. Set tuning dial for 7100 k.C. Mesh plates 
of tuning condenser C-65 one-quarter way in. Re- 
lock shaft of C-65 to drive mechanism. Set tuning 
dial to 8000 K.C. and check calibration of oscil- 
lator without plate voltage on the 1625’s. Insert 
a 200 ma. or higher meter in the plate supply line 
to plates of the 1625’s. Reset dial to 7100 K.C. 
Apply plate voltage to 1625’s and set plates of 
padder condenser C-67 for maximum dip of the mil- 
lhammeter, using a screw driver to turn the shaft 
through the plugged opening on the right side of 
the chassis (looking at front of unit). Remove 
plate voltages, relock padder condenser, and re- 
move the milliameter. The unit will deliver good 
output in the 14 m.c. amateur band; output fre- 
quency will be double the frequency shown by dial 
setting. 


Optional Keying Method 


Since the original of this write-up was made 
experiments have been conducted with excellent re- 
sults, keving the oscillator plate and the screens 
of the 1625 amplifiers, rather than the cathodes 
of these latter tubes. Remove the cathode resis- 
tor R-75 and replace with a 200 to 400 ohm, 20 w. 
or heavier resistor. Disconnect the cathode and 
ground contacts on keying relay K-53 from cathode 
and ground. Cpen the line between filter resistor 
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Canwension of the SCR-27EU 


R-78 and Pin 4 on J-64 and insert a 2.5 mh choke 
between the resistor R-78 and the contacts of re- 
lay K-53 which are now connected between this choke 
and Pin 4. The relay will now have to be insulated 
from the chassis, or better yet, remove relay from 
chassis completely and install in the power supply, 
opening lines from Pins 4 and 3 in the power sup- 
ply and wiring direct in. the VFO chassis from K-68 
to Pin 3 of J-64. 


Acknowledgement 
Acknowledgement is made to W8VMJ, W8OVL and to 
W3VL for their contributions to this work. Also 


to numerous hams whose calls were not noted but 


whose conversations over the air while "snooping" 
here at W8CBI have contributed tothe experimental 
work making this write-up possible. 

The conversion of these fine little units for 
use as VFO's by the amateur fraternity is asimple 
process, we]] within the abilities of the average 
ham. The wiring of the units is straightforward, 
clean and simple. The converted units make excel- 
lent VFO’s with calibration sufficiently accurate 
for amateur use if converted and operated as out- 
lyned herein. With 500 volts appliedtothe plates 
of the amplifiers they also make an excellent low 
power transmitter, connected directlytoa suitable 
doublet antenna, or to any other antenna through 
a suitable coupling system. 


pleased to have the opportunity of 
presenting this article by W8CBI. Man is one of the 
real old-timers - having been in the game for some 40 
years. You'll find him on most all bands at some time 
or other but he spends most of his time on 40 and 80 (¥ 
handling traffic. His QTH is R.R.#7, Dayton 9, Ohio. 

The SCR-274N Transmitters are one of the top surplus 
buys and will give you plenty of watts per dollar invest - 
ed. The popularity of these transmitters has resulted 
in a scarcity of the 40 and 80 meter units, BC-459A and 
BC-696A respectively. The intermediate ranges PO -457A 
4 to §.3 Mc and BC-458A 5.3 to 7 Mc, are available from 
stock and can easily be modified for 80 and 40 meters 
Our BC-457/458 Conversion Sheet with calibrated paper 
scales is free on request. 

When modified to cover 5.7to7.4 Mc the BC-458 mak- 


We at Srepco are 


an excellent 40 meter transmitter or a VFO driver jor 
the following bands: 
BAND FREQUENCY Stcrine 
6 METERS S250 = S750 Ke. Cx 64 
10 METERS 7OOO" =) 7a25 Kew. (x 4) 
11 METERS 6790 = 6857) Kc... (xe4) 
15 METERS 7000 TU SOGKE 3 ih « Si) 
20 METERS 7000 COOK EAC BOX K2") 
The following SCR-274N Components are available trom 
stock: 
TRANSMITTERS 
BC-457 4 - 5.3 Mc. USED $4. 96 
Bee45o. 95.3 7 MC. USED %.95 
BC-458 5.3 7 Mc. BRAND NEW 5.95 
RECE!VERS WITH DYNAMOTOR 
Bi 4253 190 - 550 Kc. USED yt $6. 95 
BC- ‘54 3 - 6 MC. USED ce 5.95 
BC-455 6 - 9.1 MC. USED we 5.95 
MODULATORS .- ; 
BC-456 ('seED wiTH DM33 DYN AMO.POR AND pLuGd, $2.95 
PREKS = SENG, Auseo WITH PLUGS) \ 
PT-220 3-S: ae RECEJVER RACK XN $4.05 
fie peo 2 = "ON TRANSMITTER RACK S  =1.98 
BC-450 3- sa 1\& ReACON TROL Bo x %  .98 
BC-451 TRANSMIT®ER CONTROL Box ae} 
BC-442  ANTENN® RELAY UNIT WITH RF CURRENT ‘ 
MpreR AND 50 MMFD VACUUM CONDENSER 1. 95 


ALL pe USED ITEMS ARE 
GUARAWTEED TO BE SATISFACTORY TO YOU - 
suogt IF THEY ARE NOT A REAL BARGAIN. 
a ‘ 

Filament Transformers for the SCR-278M Receivers $1.95 
C-85, 24 Voit 4} Amp. C~84, 12 VoLT 1 Amp. 


IN GOOD CONDITION AND WILL ‘ 
YOURE THE SOL 
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ee = 
STANDARD RADIO & ELECTRONIC PRODUCTS co. 
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POWER SUPPLY PARTS LIST Het 
Price 
T-2 STACO 5005 FILAMENT TRANSFORMER - TWO 
SECONDARIES EACH 12 VOLTS AT 3 AMPS. $4. 35 
T-1 UTC S-41 POWER TRANSFORMER, 600-0. 600V 
200 MA SW SIR 6 SNCT SR oe SV OSA 
TAPPED AT 6.3V. GRAY CASE. 9.50 
OR STANCOR P-~6170 POWER TRANSFORMER 
600-0-600V 200 MA., 5V 3A, 6.3 VCT 
6,3° VGT 4A, “BLACK CASE 7.29 
CH-1 UTC S-32 SWINGING CHOKE 5-25 HY 225 MA. 
GRAY CASE. §.00 
OR STANCOR C-1402 SWINGING CHOKE 4-6 HY 
250 MA., BLACK CASE. 4.02 
C2 { Steck ine. Ba6i2 10 mFc 600 VDC G. E. 
PYRANOL FILTER CONDENSER 1.49 
C-2 25 MFO 5O VOLT ELECTROLYTIC CONDENSE®# 58 
Galt SAME AS 1G. 2 54 
C-4 4mrFnpn 450 voir ELECTROLYTIC CONDENSER 58 
Ce 5h. SAMY AS ICES - 58 
R.-1 OnmitTe 50.9000 CHM 20 WATT RESISTO 78 
R.2 OnmMite 10.000 GHmM 50 watt esis W/SLIDER 1.32 
R.3 OHMITE 10.000 om SO waTT RESISTOR W/SLIDER 1.32 
#.4 OHmMiTeE 5O OHM 10 WATT RESISTORS 335 
2.5 Onmite 750 onmM 10 WATT Ris istog . 38 
SR SYLVANITA NC-5 100 MA. 5 PLATE %SELENTUM RECT . 96 
je Sto NG C2341 ChOSED COERCUNT YACK Bes ji 
SW. 1 To 3. SPST ToGGLe py ee E&CH arf 
V-{ SR4GY RECTIFIER TUBE (FOR OO. 600¥ SUPPLY ) 1.30 
5Z73 (FOR 400-500V SsuPPLY) 90 
V-2 To V-4 VR-105 VOLTAGE REGULATOR rude 4.20 
V-5 VR-150 VOLTAGE REGULATOM TUBE (SURPCWS ) ~§69 
OCTAL SOCKETS (4 OR 5 REQUIRED). EACH ii 
4 PRONG SOCKET (FOR 523) \, 09 
AMPHENOL RS-7S 7 PRON SOCKET * -09 
AMPHFNOL PM-7S 7 PRONG PLUG ~19 
CHassis 7" « 12" xX BO" CB-792 BLACK crack he 
FINISH OR CB-793 BLECTRO ZINC FINISH \ 1.05 
MODIFACATION PARTS LIST  =—s_—s'* 
NATIONAL FWJ _f2 JACK TERMINAL + 285 
NATIONAL FWF ¢ 2 TERMINAL PLUG , »- 66 
(OR USE THE FXKISTING BINOING POST ‘. 
AND INSTALE ANOTHER BESIDE IT.) 4 
BINOING POST ANG FEED- THRU INSULATOR 729 
2.5 MH RF CHOKE 100 MA . 
2700 oHM.1 WATT RESISTOR ; 
002 mfg 1200 vort DCW MICA CAPACITOR 1.13 
AMPHEN@L CP7S 7 PRONG PLUG WITH MOUNTING +19 
RING AND PLATE - 19 
AMPHENOL PF7S 7 PRONG CABLE CONNECTOR 19 


FOR TUNING SCR-274N RECEIVERS. 
tf S2 5 Dias SHAET 
Only 9¢ each 


Use B+785 Brass Spline 
FITS GEARED SHAFT OF TUNING CONDENSER, 
TAKES CRANK OR KNOB WITH 4* HOLE. 


PHONE FULTON 2174 
CABLE ADDRESS: SREPCO 
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REMOTE CONTROL) 


P Svpoc [oescmenion | svm@oi | DESCRIPTION DESCRIPTION 


R-— AMP 
WHS) 12SK7 


FIRST |-F AMP 
(vT-t31) 


SECOND |-F AM 
(VY-131) 


DET-Cw OSC. 
(VT-133) 


AUDIO AMP 
(VT-134) 


P 
12Sk7 12SR7 12.6 


SEE NOTE 4 


+ SCREEN GRID VOLTAGE 3 
Zs qs 


Cw OSC SHUT-OFF LINE 00000 
R22 cw Osc. 


LINE 


TYPICAL RADIO RECEIVER 8C-455-8 (6-91MC).1-F« 2830KC 


NOTES: 

CAPACITOR ABBREVIATIONS: 

MMF - MICROMICROFARADS 

MF - MICROFARADS 

2. ALi PLUGS ANDO RECEPTACLES ARE SHOWN AS VIEWED FROM THE OUTSIDE. 

3. ALL RELAYS ARE SHOWN IN THE WHON-ENERG ZED: POSITION 

4. bie Eel hepperts BETWEEN PIN PLUGS IN THE 2N0 1-F RECEPTACLE CONSTITUTES 

5 TERMINAL NUMBERS APPEARING ON RECEPTACLES OF JACKS IN RECEIVERS AND 
ADAPTERS AND ALL CIRCUIT SYMBOLS ARE FOR REFERENCE PURPOSES OWLY. 
THEY DO NOT APPEARON THE EQUIPMENT 

6 TRANSFORMER Ti IN BC-453-8, 8C- 454-8 AN!) BC-455-B RECEIVERS 'S PROVIDED 
WITH & TAP (TERM.6) FOR LOW IMPEDANCE HESOSETS. THESE THREE RECENMERS 
AND RADIO RECEIVERS 68C- 453-A, BC-454-A AND BC- 455-4 ARE NORMALLY 
FURNISHEO WITH CONNECTION SHOWN IN SOL'D LINES FOR USE WITH HIGH 
IMPEDANCE (8000 OHMS) HEADSETS. RADIO RECEIVERS BC- 453-8, BC- 454-6, 

2 ~ ANO BC- 455-8 CAN BE CHANGED FOR USE WI H LOW IMPEDANCE HEADSETS 


ADAPTER BY REMOVING THE TWO WIRES ON TERMINAL 3 AND CONNECTING THEM TO TERMINAL 6 
= =- AS SHOWN IN DASHED LINES SEE FIG. 39 


[+ 
WHITE BLACK 


PRIMARY 
SOURCE 
24-28 VOLTS 
oc 


(LOCAL CONTROL) 


INDUCTORS | RESISTORS 


SYMBOL | DESCRIPTION | 


CAPACITORS f 


I 


@c-! 6.5umF | c-1S(aBc) 05/.05/,.05MF c-29 -OOG MF t=! ANT. INPUT |! R-| 620 5,100 - OUTPUT 4 
c-2 1Smme = || C-16(ABC)|22<22<22mMF fF C-30 15 MF L-2,L-3 RF AMP _- R-2 | 2,000,000 | # R-16 51,000 | | TRANSFORMER : 
c-3 100mMMF c-i7 10 MMF c-3! | .OOIMF L-4,.-5 | RF OSC [> R-3 51,000 | @ R-I7 51,000 V-l,v-2 | NEON TUBES 
C-4(A TOG GANG 62 wr! C-18 17 MMF C-32 3 MF L-6,t-7 | IN ISTIF q R-4 620 R-18 510,000} K-I,K-2,K-3 | REC OUTPUT ~ 
c-5 3uF c-19 | swomme fiec-33 | cess tHaw | L-8,c-9 | in 2NQip =] = R-5 150,000 | R-I9 100,000 | TRANS SIDE- 
C-6 (ABC) |.05405/05MF || C-201 OS/OILOSMF | 2 MMe L-10,L-1! im 3RO IF ® R-6 150,000 R-20 2,000,000 | | TONE RELAYS af 
C-7(AB8C) |.0£/05/0SmF | c-2 | 17 MMF C-34 | .0OI MF L-12,L-13 | Cw OSC AeT | 206 | r-2i. | 1,500 F-\,F-2,F-3. | 10. AMP FUSES oly 
c-6 200 mar c-22 1SOMMF C-35 7SOMMF L-14 RF CHOKE R-8 200 R-22 7,000 a 
c-9 40 MMF c-23 180 MMF VN 2yal | - R-9 | 620 R-23 7,000 4 
#C-10 240mmeF c-24 | 200mMF L-15 AF CHOKE || R-I10 | 360,000 Dy) 
c-i sur c-25 .OOIMF 34 fo R11 100,000 R-25 | 0-50,000 Mi 
c-12 16OMMr #C-26 | i00mMF | 510 R=26 |. “0-50,000 és RADIO CONTROL BOX 
c-13 \7MMr aC-27 | 165 MMF | | 200 R-27 0-50,000 % BC-45Q°A 
c-14 1somMr c-28 | 34MMF | 100,000 R-28 0-50,000 . | iy 
| | H 


# VALUES SHOWN WITH AN ASTERISK VARY WITH THE RADIO 
BC-458-8(6-9.1MC) ONLY ADDITIONAL CIRCUIT ELEMENTS WHICH May GE REQUIRED 
SHOWN iM THE TABLE OR IN THE ABOVE SCHEMATIC CIRCUIT OF RADIO RECEIVER BC -455-8 


Im THE OTHER RADIO RECEIVEFS ARE NOT i 


RECEIVER. THOSE SHOWN IN THIS TABLE APPLY TO RsDIO RECEIVER ai 
TYPICAL SCR-274N-RECEIVER DIAGRAM 


SEE NOTE 6 
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SHUT-OFF CONTROL 


LINE 


PL-152, SHOWN 


3RO RECEIVER 
CONNECTS HERE 


2NO RECEIVER 
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ST Receiver 
CONNECTS HERE! 


LEFT 
FRONT 


RACK FT-220-A 
(THREE RECEIVERS) 


cuminmuc UF FIRST CONTROL OF SECOND 


GAIN 


' CONTROL 


R25 


PLUG PL-2 
SUBSTITUTED FOR PLU. 


BELOW, 
FT-260-A 


(LOCAL CONTROL) IS USED. 
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TERA a 


4 
“IN DAC ¢ 
) LONG ISLAND Rabi0, OU. 
) 36-23 164th ST., FLUSHING, L. L., N.Y. 
SE A DATE STARUSIAD. 008 2-4 ~ BLushine 9-3918 TYPICAL RADIO TRANSMITTE 
7 ‘ ——_—_——- - 71 A , BC -696°A\3°4MC), BC 457°A(4°S3MC), BC- 458° A(5 3-7 MC)OR BC-4594(7'9/ MC) 
y 456 4) | sc ric) 
i } | 
1h 5 wi tare aan l 
\ - : ; : 5 MASTER OSC q 
“ns RACK 5 tT 2 26 a J 
(TWO TRANSMITTERS) 
a i GESOND TRANS COWECTS HERE 
os nP -- . 463 
;* be ‘ . 6 
vena 4 
ANGE MENT TEOwINAL & NGL MENT 
pra ) PECEPTACLES § 158 NO 159 


OF RECEPTACLE J 52 
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TERMINAL ARRANGEMENT a / 
OF RECEPTACLES J54 AND 155 qi 
- ~-83 \ TERMINAL ARRANGE MENT 


“~ 
ss if OF RECEPTACLES J 60 AMD U6: - \ r 2" 
Pn ’ ine in taicaes of to 
” SWITCH $54 ANO COMMECTIONS! | 


z2i7v7@tiwomlcw2ewns6e 6s 7 4 38 ° Fs SHOWN IN DASHED LINES WERE. 
; PROVIDED IN EARLIER MODELS) * 


274-N TRANSMITTING EQUIPMENT | 


(INCLUDING MODULATOR), SCHEMATIC CiRcUIT DIAGRAM 


1 BLL RELAYS ARE SHOWN IN THE NON-EMERGIZED POSITION. | _ se G5 
-p aC COUPLING PCUGS AND BEGEPTAGLES SHOMN AS WEWED FROw 


THE OUTSIDE. ALL PLUGS AS VIEWED FROM THE CORDAGE DD 
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3 TRANSFORMERS 150 NO 152 WN MODULATOR UNIT C4500 AE — 
PROVIDED wiT™ SIDE TONE TAPS FOR LOW IMPEDANCE MEADSETSI(TON 
750 aN0 7 ON TS2L MODULATOR UNITS OC-456-4 AMD BC- 456-8 
ARE WORMALLY FURNISHED WITH CONNECTIONS SHOWN IN SOLID 
LES FOR USE WITH HGH IMPEDANCE (6000 ComS) HEADSETS. 
MOOCULATOR UNIT 8C-456-8 CAN BE CHANGED FOR USE WwiT™ LOW 
IMPEDANCE (600 OMS) HEADSETS BY SUBSTITUTING CONMECTIONS 
SHOWN IN OASHEO LINES. 

4 TERMINAL NUMBERS APPEARING Om RECEPTACLES OF JOCK JS! 
MOOULATOR UNIT AND 364 Ww TRANSMITTER AND ALL CIRCUIT 

i SYMBOLS ARE FOR REFERENCE PURPOSES ONLY. THEY OO NOT 
™so APPEAR ON THE EQUIPMENT 


S @ O'SCONTINUVED ON LATER EQUIPMENTS 


| 
OF ANTENMA RELAY UST BC°442-4 i 
LEAD “A” WAS LEFT OUT im UNITS 4—~ ~~ — nS 
wetrt $54 waS USED ANTENNA RELAY Unit 
Qc -442-A 


70 | 1000 FOR BC -43e-4 
70 | 1900 FOR OC-45e4 
70 | 1800 FOR BC-696-a 


“ 
Re 
n 
w 
Qual. arti we 
a : Res R 72 | $000 
1300 R 73 | 10.000 FOR OC-45?-4 
300. | R73. | 13.000 FOR OC-~450-a 
MOTE OM MICROPHONE JACK J 65 : . | 3,000 R73 |S:00 FOR BC-459- 
ME KMURLED NUT IS USED TO GROUND TE SLEEVE | | 30000 | 73 | S100 Fon ec-e96-a 
Can Age t+ ee anes 7 ° BUILT-IN KEY 20 a 7 | 3000 
13 USED. Mra ie nck SLEEVE 5 MOT GROUNDED, 10,000 | ® 76 20 
rR 


FPTTTIIITILLLLLLLIL LL 
see SS see tS SSssessee cs 


| 
| 
| 
| 
| 
| 
| 
nang: coataty 201 : aide’ To 


FicureE 27 — Rapio Set SCR- 


Sat 


A Spa ard 


Phare) 


od 


MODIFICATION OF BC-457 TO 80 METERS AND BC-458 TO 40 METERS 


The popularity of the SCR-274N series of Aircraft 


Command Transmitters has resulted in a scarcity of the 
units, particularly those covering 40 and 80 meters. The 
intermediate ranges, BC-457 4 to 5.3 Mc. and BC-458 5.3 
to 7 Mc. are available from stock and with the’ following 
simple modification will operate successfully as either 
a VFO or transmitter on 80 and 40. 


If you do not already have a copy of our article 


"Conversion of the SCR-274N Transmitters", send l10¢ to 
cover mailing and handling and we will mail it along to 
you. This article has a complete circuit diagram, power 
supply suggestions, and keying hints that will prove 
helpful. 
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MODIFICATION OF BC-458 TO 40 METER USE 


Method 1 (Note: This method will not operate with the 


es 


calibrated scale. ) 


Remove oscillator shield can. 


2. Loosen the two locking arm set screws frompadder con- 


AH Ur 


Remove shield can and tighten locking arm set screws. 


denser shaft, using proper size bristo wrench. 

Drill a 4%" hole in shield can 9/16" below bottom edge 
of locking arm access hole. 

Temporarily replace shield can with several screws, 
apply voltages to oscillator and adjust large pad- 
der section to 7.4 mc (or highest frequency desir- 
ed - 7.425 mc will take care of the 10 meter band) 
with dial set at 7.0 mc. This adjustment requires 
moving condenser shaft several degrees counter- 


clockwise... 


Replace shield can and securely tighten all screws. 
Place a milliameter in final amplifier plate lead and 
adjust amplifier padder for plate current dip. 


Method 2 


be 


Zin 
me 


Remove shield can and short out 1 turn at top of os- 
cillator coil. 
Jurn iron core to within one turn of completely in. 


IMPORTANT: Replace oscillator shield can tightly now. 


. Adjust oscillator trimmer for 7.4 mc with the dial 


Seta dO) 


. Set dial at 5.8 and trim with iron core until reson- 


ance 1s indicated in the magic eye (6200 kc.). 


. Repeat 4 and 5 several times to insure tracking. 
. Short one turn at top of amplifier tank coil and turn 


slug to within two turns of completely in. 


. Set dial at 7.0 and tune amplifier*padder for plate 


current dip. 


. Set dial at 5.8 and tune iron core in amplifier tank 


for current dip. 


. Repeat operation 8 and 9 several times until minimum 


plate current does not vary more than about 4 ma. 
from one end of dial to the other. 


Carefully cut out the chart below and paste it to the 
dial for calibration of the new range. 


MODIFICATION OF BC-457 TO 80 METER USE 


. Remove shield can over oscillator coil. 
2. Remove connection at top of coilandadd four turns of 


insulated hook-up wire closely spaced, connecting 
end of wire to condenser lead. 


. Replace shield can. 
. Set dial to 5.1 and adjust iron core until magic eye 


indicates resonance at the crystal frequency, 4.6 
mc . 


. Set dial to 4.0 and trimto3.5 mc. with padder conden- 


ser. 


. Repeat operation 4 and 5 several times to insure proper 


tracking. 


. Add 4 turns to top of amplifier tank coil and insert 


a milliameter in plate supply line. 


. Adjust amplifier padder to resonarce as indicated by 


plate currert dip. 

If amplifier plate current variation exceeds 3ma. from 
one end of dialtothe other, adjust amplifier pad- 
der for minimum variation between 3.5 and 4 mc. 


Carefully cut out the calibration chart below and paste 
it to the dial for calibration of the new range. 
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